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Tait Station addition for The Dayton 
new C-E Sulzer Monotube boiler 


Combustion Control, Load Control Tie-ins } 


High Pressure Valves 


Jet Cleaning Preheaters 





THE CROSS COMPANY —Fraser, Michigan 
This automation equipment producer’s new plant has two 
12-million btu C-E Hot Water Boilers. 


ee : ° - 


RIVERVIEW COMMUNITY HIGH SCHOOL—Riverview, Mich. 
Two 10-million btu C-E Hot Water Boilers heat River- 
view’s recently expanded high school. 


today’s new idea in 


In such diverse applications as industrials, large edu- 
cational institutions, and military bases, high tempera- 
ture water is finding rapidly increasing acceptance as 
an ideal means of heating large areas. 

A big factor in bringing this trend about is The C-E 
La Mont Controlled Circulation Hot Water Boiler. 
Using the same principle as that applied by C-E in 
many of the country’s largest utility boilers, this new 
boiler provides a degree of temperature control that 
makes it the most attractive method of heating in many 
cases. With a wide range of capacities—from 10 to 300 
million Btu’s—these boilers operate at water pressures 
up to 500 psi and temperatures to 470F, or higher. 
A C-E Hot Water Boiler can save from 10 to 20 per 
cent in maintenance and operating costs. 


CONVAIR-ASTRONAUTICS — San Diego, California 
New Convair space-flight research center will have two 
30-million btu C-E Hot Water Boilers. 


U.S. AIR FORCE ACADEMY—Colerado Springs, Colorado 
Choice of five C-E units here typifies widespread Air Force 
acceptance of high temperature hot water. 


large space heating 


Combustion Hot Water Boilers in the smaller capac- 
ity range are completely assembled in the shop while 
the intermediate and large units are shipped in vary- 
ing stages of assembly. This C-E practice greatly 
reduces erection costs. 

So, if you are in the market for boilers, either for 
space heating or process requirements, it may prove 
greatly to your advantage to investigate the use of 
high temperature water as your heat source. Because 
individual needs vary, both steam and hot water have 
their place. Our engineers will be pleased to discuss 
either method with you or your consultants—impar- 
tially and with no obligation. 

For further details on high temperature water 
boilers by C-E write for our catalog HCC-2. 
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POWER PIPING 


FIRSTS 


that have made Kellogg the pacemaker 


As steam turbine operating pressures and tempera- 
tures have increased over the past 25 years, The M.W. 
Kellogg Company has continued to set the pace in 
power piping design, fabrication, and erection. Many 
of the developments which have brought the central 
power station to its present efficiency may be traced 
to the laboratory or shop techniques developed or 
first put to use in the industry by Kellogg. 

Among Kellogg’s many “‘firsts’’ of a general nature, 
listed in chronological order, are: 
e Forge and hammer welding of intermediate joints and 

branch connections in the United States 

Bare wire electrode welding in the shop 

Coated electrode we lding in the shop 

Shop-corrugated supe r-flexible pipe 

Streamlined forged fittings 

Development of an integrated analytical solution for 

piping flexibility analysis to include multiple anchor 

and intermediate restraint problems 

Use of inversion procedures for piping fleribility 

analysis 

Development of model testing method for solving piping 

flexibility procedures 

Evaluation of stress range concept and fatigue basis 

for flexibility design 

Development of material specifications for C. 15°, Mo. 

pipe having #3-#5 actual grain size to give optimum 

strength at high temperatures 

Kelcaloy bi-metallic transition or “‘K’’ pieces to join 

ferritic to austenitic piping 
Kellogg’s ‘‘firsts’’ in the fabrication of power piping, 
listed at the right, are even more numerous. Kellogg 
welcomes the opportunity to discuss its complete 
facilities with consulting engineers, engineers of power 
generating companies, and manufacturers of boilers, 
turbines, and allied equipment. 

FABRICATED PRODUCTS DIVISION 


The M. W. Kellogg Company 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Cana n K , Co. Ltd., Toronto e Ke g International Corp... London 
Kellogg Pan Ame n ¢ \ Yorke te Kelle Paris e Companhia 
Kellogg Brasileira, R le Janeiro e Compania Kellogg de Venezuela, Caracas 


FIRST IN FABRICATION OF: 


© Piping from C. %2% Mo. 
® Station piping for 900 F. 
® Station piping for 950 F. 
® Station piping for 2200 psi. 
© C. ’2% Mo. piping with 43-45 actual 
grain size 
© 1%% Cr.-Y2% Mo. steam piping 
© Steam piping for 1000 F. 
© Ya% Cr.-Ya% Mo. station piping 
© 2% Cr.-Ya% Mo. station piping 
® Station piping for 1000 F. 
© 2%4% Cr.-1% Mo. station piping 
© 1%4% Cr.-Y2% Mo. station piping 
© 1% Cr.-1% Mo. V. turbine piping 
© 2%% Cr.-1% Mo. V. station piping 
® Station piping for 1050 F. 
© 3% Cr.-1% Mo. station piping 
® Type 347 stainless turbine piping 
®@ Mercury vapor piping for 1000 F. 
® Station piping for 1003 F. for France 
® Type 347 stainless station piping 
® Station piping for 1100 F. 
® Type 316 stainless station piping 
® Type 316 stainless station piping for 
3500 psi-1050 F., 325 MW. 
® Type 316 stainless station piping for 
5600 psi-1200 F., 325 MW. 
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VITAL LINK 
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DE LAVAL 


dependability 


Machines that stay in service year in and 
year out are the most economical. Since 
1901, De Laval has supplied quality- 
designed pumps, compressors, and other 
vital equipment for industry. Each 

unit is designed for dependability and built 
by master craftsmen. As a result, the 

De Laval name plate is your assurance 

of reliability. Literature is available 


on all equipment shown on these pages. 


. Barrel type boiler feed pumps 
2. Centrifugal compressors 
3. Centrifugal pumps for many services 
. De Laval IMO pumps for fuel oil transfer 
5. De Laval IMO pumps for fuel oil burner service 


. Multi-stage turbine generators 


DE LAVAL 


Steam Turbine Company 
886 Nottingham Way, Trenton 2, New Jersey 
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Hall Industrial Water Report 


VOLUME 6 


FEBRUARY 1958 


By No Stretch of the Imagination 


can one think of getting along in the rubber industry without lots of 
water. And all the water used for generating steam, cooling, or general 
service must be conditioned to avoid problems such as deposit forma- 
tion and corrosion. Undisciplined water can increase costs, hamper 
production and even shut down the plant. Contaminated waste water 


must also be cleaned up for disposal. 


Hall Engineers are presently working with more than 80 plants in 
the rubber industry to avoid problems related to water. Whatever 
your industry, they can help you, too, with their special training and 
experience in the treatment of boiler water, cooling water, service 


water and process and waste water. 


Careful Control Pays Off 


In 1950 Hall staff engineer Len 
Highley set up the water condition- 
ing procedures for two new boilers 
to provide steam at 550 psig in an 
eastern tire plant. Since then opera- 
tion has been uneventful except for 
a short period of difficulty with hot- 
process softener filters and a tempo- 
rary scare due to soap contamina- 
tion of condensate. Because of these 
two events the boilers were acid 
washed as a precautionary measure 
early in 1956. 

A recent report to Highley reads 
“We are sorry you were not able 
to get down to go over our No. 1 
boiler, but we thought you would 
like to know that it was in the same 
clean condition as No. 2 which you 
inspected. Our operating people were 
very pleased and they have noted 
nothing to cause any concern or 
question.” 

This case might be considered just 
a routine report if we did not “look 
behind the scenes.’’ There we find 
the close cooperation between the 
Hall engineer who prescribes water 
treating procedures on the basis of 
his study of the plant and the plant 
operating men who faithfully and 
earefully do the important job of 
maintaining day by day the water 
conditions which spell success. 


Quick Diagnosis 


When he collected a sample of the 
effluent from the hot lime-soda sof- 
tener at a western tire plant, Hall 
Engineer John Henricks was sur- 


prised to find a noticeable amount 
of suspended matter in the water. 
This was unusual because, even 
though the softened water was not 
filtered, it had always been remark- 
ably free from precipitated hardness 
which settled out in the sedimen- 
tation tank. 

Investigation promptly disclosed 
that numerous new tire machines 
had boosted the load on the boilers 
and softener beyond rated capaci- 
ties. The increased flow rate had to 
be maintained, but something had 
to be done to clean up the treated 
water to avoid increased chemical 
consumption in the boilers and ab- 
normal sludge concentration in the 
boiler water. 

Reasoning that a denser and 
deeper sludge blanket was needed 
in the softener tank to “‘filter’’ the 
suspended matter from the treated 
water, Henricks recommended re- 
ducing the blow-off from the tank 
and raising the level of the sludge 
blanket 6 to 12 inches. With these 
changes made, the softener water 
again was clear. But now there was 
another problem. The hardness of 
the water was running 0.5 gpg higher 
than normal. Henricks traced this 
to inaccurate weighing of treating 
chemicals and adjustment of slurry 
level in softener chemical tanks. 
With careful weighing of chemicals 
and preparation of slurry, hardness 
of the treated water ran consistently 
low at 0.2 to 0.3 gpg. 

This is a case where the experience 
and training of the Hall Engineer 
enabled him quickly not only to spot 
trouble in the making but to diagnose 
the problems and solve them before 
they caused real trouble. 


| 


| 
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NUMBER 1 


How to Fool a Deaerator 


On his first service visit to a rubber 
reclaiming plant the Hall field engi- 
neer found an arrangement which 
topped all of his unusual experiences. 
Chemicals for the low-pressure boiler 
were fed continuously from two pres- 
sure pots with cold zeolite-treated 
water. The effluent from one pot 
entered the makeup water line to 
the deaerator downstream from the 
flow control valve. The effluent from 
the other entered the boiler feed line 
downstream from the deaerator. 

Approximately 2000 gpd of water 
passed through each feeder. At low 
loads, when no makeup water was 
required, the cold water flowing into 
the deaerator from both feeders 
merely overflowed to the sewer. This 
also upset heater operation so when 
the load picked up undeaerated 
water was pumped to the boiler. 
The cold, undeaerated makeup water 
flowing into the boiler feed line con- 
tinuously introduced dissolved 
oxygen into the boiler. Finally, at 
relatively low loads condensate 
entering the deaerating heater over- 
flowed to the sewer. 

By making a few simple piping 
changes so one feeder could be used 
intermittently to feed all chemicals, 
the Hall engineer was able to reduce 
makeup water consumption from 
6000 gpd to 2000 gpd, to cut chem- 
ical feed by 75% and to insure 
satisfactory deaerator operation. 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers” to 
industrial water probiems. For in- 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 


address below. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


AALEL LABORATORIES 


aAN RPORATION ANADA miTEO - TORONT 


Hall Laboratories — Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Bailey Meters and Controls for two boilers in a midwestern milling company. 


How Bailey helps you get a new 


boiler off to a fast, safe start —— 


involving problems in measurement, combustion, and 


-- The thrill of putting a new boiler “on-the-line” can 
be marred if you lack adequate metering and control 
equipment. You are a lot surer of a fast. safe start and 
dependable operation for a long time when you specify 
Bailey Meters and Controls. They are keys to peak 
efficiency and low operating costs. 

Bailey is the choice of virtually all the most efficient plants 
on the Federal Power Commission’s heat rate report. 


Here’s why: 


1. A Complete Line of Equipment 

You can be sure a Bailey Engineer will offer the right 
combination of equipment to fit your needs. Bailey manu- 
factures a complete line of standard, compatible pneu- 
matic and electric metering and control equipment that 


has proved itself. Thousands of successful installations 


automatic control are your assurance of the best possible 


system. 


2. Experience 

Bailey Engineers have been making steam plants work 
more efficiently for more than forty years. Veteran engi- 
neer and young engineer alike, the men who represent 
Bailey, are storehouses of knowledge on measurement 
and control. They are up-to-the-minute on the latest 


developments that can be applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engineer- 


ing counsel on your steam plant control problems. 
, AI31-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD 


CLEVELAND 10, OHIO 


in Canada — Bailey Meter Company Limited, Montreal 
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THE BAYER CO. 


MANUFACTURERS OF BAYER SOOT BLOWERS 
For Highest First and Final Value 


... BUY BAYER! 


Balanced Valve 
SOOT CLEANER 


Baver’s single-chain design compels perfect in-step operation of valve and 


element. Operation is positive, definite, assuring a full flow of steam for 


efhcient cleaning. 


When the operator pulls chain, the cam-actuated, quick-action balanced 
valve is opened. By continued pulling of the chain, worm drive slowly 
rotates element over cleaning arc. When element reaches end of cleaning 
arc, Valve automatically closes. 

Minimum steam consumption——low maintenance. Every detail is en- 
gineered, built for long life, eficient performance at high temperatures and 
high pressures 

More than 30,000 boilers are Bayer equipped. More than 45 years’ 
successful, specialized experience assures you investment economies 1n 


Bayer equipment. 


QUALIFIED LOCAL ENGINEERING SERVICE—Your Bayer representa- 
tive is an experienced engineer, well qualified to take care of any service 
needs in connection with Bayer Soot Cleaners. He is available when you 
call upon him and will gladly render any service required. 








All These Mechanical and 
Operating Advantages 
are available in 


The BAYER 
Balanced Valve 
SOOT CLEANER 


1. Sound engineering, 
workmanship, and 
materials of the best. 
An organization of 
over 45 years’ ex- 
perience, capable 
and willing to render 
service at all times. 


SINGLE CHAIN: Valve and element con- 
trolled by a single chain. 


VALVE BODY: Rugged construction, built 
to last. Short and ample steam passage 
giving very small pressure drop. 


ORIFICE PLATE VALVE: For high pressure 
service, each head may be controlled by an 
orifice plate valve through which pressure 
is adjusted for each individual elemen!. 


STUFFING BOX: Due to maintenance of 
perfect alignment on swivel tube, packing 
needs little attention. Stuffing box is in full 
view, readily accessible. 


AIR SEAL: Has machined surface on wall 
sleeve and spring-held floating seal to pre- 
vent air in-leakage. 


HEAD BEARINGS: There are two main 
bearings, an outboard and an inboard bear- 
ing for the swivel tube to maintain align- 
ment. 


THRUST BEARING: Ring type thrust bear- 
ing takes the load. 


VACUUM BREAKERS: Twe vacuum 
breaker air valves, or one valve and a 
signal whistle above each valve, to prevent 
suction of boiler gases into valve and 
piping. 

ELEMENT OPERATION: With the Bayer 
element operation, balanced valve is 
opened just as element rotates, giving 
FULL pressure over entire cleaning arc. 
Full steam pressure insures thorough clean- 
ing. Balanced valve saves wear of valve 
parts. With any type of poppet valve, this 
is important. ..ask any operator. 


BLOWING ARC: Valve cams automati- 
cally regulate cleaning arc. 


REDUCTION GEARS: 24 to 1 gear ratio 
gives slow rotation for good cleaning. 


FLANGED PIPE CONNECTION: Operating 
head is connected to supply pipe by flanges 
and through bolts, or high tensile studs and 
nuts. 


THE BAYER CO. 


St. Louis, Mo. 
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COLOR-PORT 


water level gage 
gives you.. 


/ 


You get a /riple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 
Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 

Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screws. ‘Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue 
Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


+ @ 900d way to Apecify 
COLOR-PORT 9 ink pressuse water gager 
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American Blower Air-Handling Equipment 


Proved efficiency 


American Blower Induced-Draft Fans offer high and welded; fan rotors carefully balanced; all parts are 
static efficiency at low rpm. Like all American Blowe1 minutely inspected for dimensional accuracy. They 


mechani al-di ilt equiprine nt, they are accurately formed require a minimum space and nininum maintenance. 


Dust-laden air or 
gas enters inlet ple- 
num; gravity and centri- 
fugal action force dust 
downward, adjacent to 
tube wall; dust is skim- 
med into gas-tight re- 
ceptacle; cleaned air or 
gas moves upward 
through outlet tubes to 
outlet plenum. 


Series 342 Precipitator is easy to install and very effective in 
controlling fly ash. The over-all performance of each tube is 
comparable to the high efficiency of a small-diameter cyclone. 
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..., Maximum performance! 


American Blower 
Mechanical Draft Fans 


To meet the peak efficiency demanded of 
mechanical-draft equipment today, you'll be 
better off if you select spacesaving and 
efficient American Blower Mechanical Draft 
Fans. 

Combining modern manufacturing meth- 
ods with perpetual research and develop- 
ment, American Blower produces complete 
fan equipment for all types of mechanical 
draft. These induced-draft or forced-draft 
fans will fit your exact specifications with 
minimum maintenance and minimum boiler 
“outage.” 
if you are investigating mes hanical-draft Forced Draft Fans fo: quiet indoor or outdoor installations. Heavy, 


: ; n reinforced housings and wheel-shaft assembly mean longer life, while 
tions— you ll do well to check on American special streamline inlets give utmost efficiency. 


Blower’s line of Mechanical Draft Fans with 
guaranteed performance ratings. We wel- 


equipment—for new or existing installa- 


come the opportunity of quoting on your 
requirements. 


American Blower Precipitators 


For maximum collection efficiency, choose the best— leading public utilities and industrial plants. 

a dependable American Blower Precipitator! For complete information on American Blower 
Your fly ash problems can be met by installing a Dust Collectors and Precipitators as well as other 

Series 342 Fly Ash Precipitator which offers good air handling products, call our nearest branch, or 

efficiency over the normal operating range, while write direct. American Blower Division of American- 

it gives reliable, trouble-free performance. Standard, Detroit 32, Michigan. In Canada: 
American Blower’s line of Fly Ash Precipitators Canadian Sirocco products, Windsor, Ont. 


and Dust Collectors has gained wide acceptance in 


AMERICAN BLOWER 


Division of Amertcan-Standard 


QUALITY PROTECTS YOUR INVESTMENT... American-Standard QUALITY 1S AVAILABLE AT NO EXTRA COST 
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Dramatic “upside down” test tells 


Tie inside, Slory on the S-E-CO Coal Valve... 


The simple test illustrated here proves graphically 
that the S-E-CO Coal Valve works under almost any 
kind of condition—even while it’s standing on its head. 


One reason for the superiority of the S-E-CO Valve 
is the exclusive self-cleaning design of the racks and 
pinions. Double pinions on either side of the gate 
project through the ladder racks, because the root 
portions of the racks have been eliminated. There is 
no place for coal to build up and cause jamming or 
cocking. This self-cleaning design helps the S-E-CO 
Valve operate smoothly and easily, even after long 
periods of infrequent use. 

There are many other features that help to make 
the S-E-CO Coal Valve your best valve buy. Just one 
word of caution. Be sure to install your S-E-CO Valve 
right side up. It works even better that way. 


: Rie 4 . is 


PACKING THE COAL AGAINST PINIONS 


> 


BUILDING THE STANDING COLUMN 


EVEN UPSIDE DOWN... 1T CLOSES! 
Here’s proof that S-E-CO racks and 


Valve is inverted and filled with coal. 
In this position racks and pinions are 
exposed. Normally an extra deep 
U-shaped gate protects them from con- 
tamination by coal particles. 


2x 4 is used to spread coal through 
valve and pack it against pinions (see 
opposite page). Don’t forget, the valve 
gate must force its way through the 
coal that already fills the valve. 


Get the rest of the inside story on the S-E-CO Coal Valve 


Equipment Company 


745-P HANNA BLDG. -:- 
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pinions are (truly self-cleaning. Valve 
gate closes, completely. And it opens 
again, all the way. If it works under 
these conditions, it will work even better 
for you. 


. Send now for Bulletin 97. 


CLEVELAND 15, OHIO 





IMPROVED BLOWER NOZZLE and 


more important features of the 


<2 


Series 300 IK 


LONG RETRACTING BLOWER 


This improved nozzle provides more available clean- 
ing energy per pound of steam or compressed air. A 
modified venturi, it is the result of extensive research 
during which more than 50 contours were tested. 

The positively-controlled, close helical cleaning pat- 
tern assures optimum coverage of the heating surface. 


IMPROVED DIAMOND NOZZLE 


el] | 


SIMPLE VENTURI NOZZLE 


Return travel path is exactly intermediate to forward 
travel path . . . resulting in a positive nozzle sweep 





every inch. 

These features are two of many reasons why the 
Diamond Series 300 IK Blower does a better and 
more economical job of cleaning surfaces which re- 

quire a long retracting blower. Other ad- 
vantages are listed at the bottom of the 
opposite page. Ask the nearest Diamond 
office for Bulletin2111V which will tell you 
much more about the new Series 300 IK. 


Improved Diamond Type “A” Nozzle has low 
approach velocity for optimum nozzle per- 
formance (see curves below). It provides 
greatest impact for any given blowing pres- 
sure . . . means greater effectiveness and 


economy. 


IMPROVED 
DIAMOND 
NOZZLE 


SIMPLE 
VENTURI 
NOZZLE 


RANGE-FOR FIXED IMPACT PRESSURE 





_ —J 








aul BLOWING MEDIUM HORSEPOWER wen: «treme 


Note the greater blowing range of the improved Dia- 
mond Nozzle when compared with a simple venturi 
nozzle under identical test conditions. 
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IMPROVED CLEANING PATTERN 


A nozzle sweep SHIFT AT REVERSE 
every inch \\| 








| Vityy] 
i iit, 
Hy Why! 
NUL Whit 
Willy Wild 


F of x 








hae 
ELAN 
HU \\ 
NOZZLE. 1{5 TENDING - ! Ht 
| Hh 
RETRACTING SHIFT 
EXTENDING BNR 
AT REVERSE 





NOZZLE “2 





Nozzle-sweep-every-inch blowing pattern 
assures COMPLETE coverage 
of ALL surface EVERY time 


OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 


Backbone and Protective Cover 
Front End Single-Motor Drive 


D ) A M  @ a | D Compact, Accessible Electric Power and 


Control Terminal Facilities 


a ie ] W t be Positive Gear Carriage Drive 


Poppet Valve with Adjustable Pressure 


SPECIALTY Control 


Positive Mechanically Operated Valve 


i °o a p ie ] R AT i ie ] N Single Point Outboard Suspension 


Oversize Lance (Step-Tapered for Extra 


LANCASTER, OHIO Long Travel) 


Di d ‘al ya Auxiliary Carriages for Extra Long Travel 
1emOn Specia ty Limited Designed for Quick, Easy Servicing 





Windsor, Ontario No other blower gives you all these advantages, 
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ANOTHER REPUBLIC ACHIEVEMENT! 


Electronic Master Systems 


...at Ohio Valley 
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ontrol Five 1,400,000 7... Boilers 


Electric Corporation's Kyger Creek Power Plant 


Five large boilers in this plant produce a mil- 
lion kilowatts for our nation’s atomic energy 
program. Multiple components on each boiler 
must work simultaneously as a single unit, in 
order to operate at maximum efficiency under 
all loads. A Republic /oad-sensing combustion 
control system with an Electronic Master 
regulates all these inter-related functions. . . 
counters every fluctuation in steam flow with 
corrected fuel and air flow settings without 
waiting for variations in steam pressure. An 
integral pressure control system makes final 
corrections in control signals (if necessary) to 
hold steam pressure constant. 





Republic’s experience with plants of all 
sizes, all pressure and temperature ratings, 
and all load characteristics is your best guar- 
antee of getting all the premium performance 
built into your major equipment. A_tech- 
nically-trained, thoroughly experienced 
Republic Sales Engineer is ready to discuss 
your instrument and control problems. 
Republic sales offices are located in principal 
cities throughout the country. 


et! RREepusric 


FLOW METERS CO. 
Subsisiory of ROCKWELL MANUFACTURING COMPANY 


In Canada: 


5 2240 DIVERSEY PARKWAY « CHICAGO 47, ILL. 
REPUBLIC FLOW METERS CANADA, LTD. -TORONTO 


Manufacturers of electronic and pneumatic 
instrument and control systems for 
utility, process and industrial applications. 





One of Kyger Creek's five Republic control centers. 
An Electronic Master operates to provide electric sig- 
nals for pneumatic power positioners on 7 coal pul- 
verizers, 2 F. D. fans and 2 |. D. fans on each boiler. 



































C-E BOILER 


AT NEW 
GLATFELTER PLANT 


Consulting Engineer tells why... 


After completion of Acceptance and Peak Load Tests on a C-E 
Vertical-Unit Boiler, Type VU-40, at the P. H. Glatfelter Company’s 
new Spring Grove, Pennsylvania, paper mill, The H. M. Wilson 
Company, Consulting Engineers of Philadelphia, stated, “Now, 
having determined the results of the tests, we are happy to advise 
you that the overall performance of the boiler was excellent, and 
we feel that this particular boiler is of outstanding design and 
construction. We have previously commented on the excellent 
cooperation of your Engineering Department in the design and 
development of this boiler, and can only reach the conclusion that 
your entire organization has been most cooperative and has done 
a fine job.” 

This opinion finds added significance in a statement by the 
company president, Mr. P. H. Glatfelter, III, who states, “We are 
well pleased with our choice of this C-E boiler for our new plant.” 

We, of course, are proud of this boiler, which, like the many 
other C-E installations of this and other types, is proving its supe- 
riority under actual operating conditions. When you need boilers, 
remember that Combustion Engineering has a complete line of 
steam generating and fuel burning equipment—a size and type that 
will meet your requirements exactly. 


COMBUSTION 


Combustion Engineering Building 


February 1958—C O MBUSTION 

















The recent start-up of this new paper mill marked the completion of the P. H. 
Glatfelter Company’s largest expansion in its 93-year history. Included in this 
expansion was a new Fourdrinier paper machine, a 177-acre lake, and a C-E 
Vertical Unit Boiler. This new mill, which is in the best tradition of modern 
industrial architecture, has a potential capacity of over 300-tons daily. 


ENGINEERING i 


200 Madison Avenue, New York 16, N. Y. 
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Cross-sectional view of the C-E Vertical 
Unit Boiler, Type VU-40S, installed at the 
Glatfelter Paper Mill in Spring Grove, 
Pa. This unit is designed to burn coal or 
oil, either separately or in combination, 
with full rated capacity obtainable from 
either fuel. It has a maximum continuous 
capacity of 250,000 pounds of steam per 
hour at 600 psi and 650°F. 





» for water conditioning 


The water which shields and surrounds this nuclear core is deionized by AMBERLITE Monobed ion exchange resin units. 


At the Suippincport Atomic Power SraTioN—where water 


conditioning must be efhicient...dependable ...fool-proof— 








AMBERLITE Ion Exchange Resins are used. 


In this plant, built jointly by the Duquesne Light 
Company and the United States Atomic Energy 
Commission, water is the medium through which 
itomic enerey ultimately becomes electrical energy 
But this water must be completely mineral-free (1 
to reduce the hazard of its metallic ions becoming 
radioactive and (2) to minimize “scale” formation 
in this plant’s vital piping and heat exchange 
systems For this reason, the plant’s water con- 
ditioning equipment uses Rohm & Haas’ AMBERLITI 


ion exchange resins 


After preliminary treatment of the water, calcium 
and magnesium ions are removed by two softening 
tanks containing AMBERLITE IR-120 cation exchange 
resin. The water then goes to a mixed bed deioniza- 
tion unit of AMperuireE Monobed resin .(a mixture 
of AMBERLITE IR-120 and IRA-400) which removes 
both anions and cations. The water is now ion-free 
Possible pick-up of metallic ions and then build-up 
is controlled by passing part of the water used in the 
plant’s primary loop through a separate mixed bed 
ion exchange unit containing AMBERLITE XNE-154 
(a specially prepared mixture of AMBERLITE IR-120 
in the lithium form and AMBERLITE IRA-400 in the 


hydroxy! form) which raises the pH well above 
neutrality as a safeguard against corrosion 

For additional protection against the hazard of “‘hot”’ 
metallic ions, the water surrounding and shielding 
the reactor’s core is deionized by Monobed ion 
exchange resin units containing AMBERLITE XE-150. 
Whatever your water conditioning problem, your 
engineering company specializing in water condi- 
tioning is qualified by experience to recommend how 
AMBERLITE resins can best serve your special needs. 
For detailed information about AMBERLITE resins, 
write for our booklet “Jf You Use Water.” 

AMBERLITE 1s a trade-mark, Reg. U.S. Pat. Off. and tr 


foreign countries. 


Chemicals for Industry 


rae ROHM © HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Representatives m principal foreign countries 
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What do oracles say to you? 


Do they assure you that your next critical piping job 


will be free of headaches from start to finish? You 
can make it so, if you deal directly with experienced 
specialists. In the interest of complete satisfaction, 


sound economy and permanent safety ... ask us 1n. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


MITCHELL PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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THE NEW SPEEDOMAX 
O2 SYSTEM GIVES A 
CONTINUOUSLY ACCURATE 
COMBUSTION PICTURE... 


enh why 


s Already, on some of the country’s largest boilers, 
this new Speedomax O» System is enabling oper- 
ators to trim excess air automatically to maintain 
combustion efficiency . . . and to do it with a cer- 
tainty never before possible. 





Why? As one operator put it, ““The System gives 
me a record that’s meaningful. When I look at this 
Oz chart I know what’s really happening—and I 
know it right away.” 

Behind this operator’s confidence is the new 
L&N Miultiple-Probe Sample Averaging Unit 
which assures a more representative sample. This 
unit maintains a true average from two, three, or 
more probes—even if individual sample flows drop 
60 per cent. And excess air distribution across the 
duct can be checked right at the Averaging Unit. 

There is also a new Reverse Jet Probe and Steam 
Sampler which delivers a clean pressurized sample 
even with the dirtiest of flue gases. Water jets flush 
the probe passage continually, steam ejector action 
pressurizes the sample, and steam condensing 
action plus centrifugal separation remove all dirt 
and acid. 

And, in analyzing and recording, the speed of 
response of the Speedomax Recorder, coupled with 
the efficient operation of the L&N Magnetic Oe 
Analyzer, increases speed and accuracy of O: anal- 
ysis and recording even further. 

Why not learn more about this new Speedomax 
Oz equipment and what it can do for you? Write to 
Leeds & Northrup Company, 4972 Stenton Ave., 
Philadelphia 44, Pa. 


LEEDS NORTHRUP 


instruments automatic controls e¢ furnaces 
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COCHRAN E 


unblemished 
safety record 


For more than 40 years, Cochrane Multiport 
Relief Valves have served industry with a 
spotless record of unfailing operation. 

Not once in all these years have these 
valves failed to open to atmosphere to 
protect personnel and valuable equipment 
against too high pressures! 

Reason for this remarkable record is their 
unique design. Unlike ordinary relief valves, 
Cochrane Multiport Relief Valves 
automatically e-a-s-e open under excess, 
undesired back pressure and bleed off 
only the exact unusable quantity that 
caused the overpressure, and then gently 
and tightly close—without blow-down, 
back surge or vapor hammer! 

Cochrane Multiport Relief Valves are 
made of various materials to satisfy 
maximum operating and corrosion 
conditions. They function equally well 
whether designed for saturated or 
superheated steam, air or gas. Their 
corrosion resistant, ‘“‘vapor cushion’”’ valve 
discs will not rust, freeze, or stick. 

‘For complete details write for 
Publication 5200. 

NOTE: Cochrane Multiport Relief Valves 
are adaptable to check, spillover and 
other services. 


Cochrane 


co RP ORA THON 
3109 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK e¢ PHILADELPHIA ¢ CHICAGO 


Coch Water Conditioning Lid., Toronto 4; Montreal 1, Canada 
Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Isiands. 

Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products. 








Demineralizers + Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners + Dealkalizers + Reactors 
Deaerators * Pressure Filters * Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 


: 
; 
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maker brightens fuel cost picture 


Burning coal at Toms River-Cincinnati saves 20% 


on fuel costs, permits clean steam generation 


The Toms River-Cincinnati Chemical 
Corp. plant in Toms River, N.J. is the 
most modern plant of its kind in the 
world. Producing vat dyestuffs requires a 
large dependable steam supply for chemi- 
cal processes and heating purposes. To 
fill these requirements, the power plant at 
Toms River-Cincinnati is as up-to-date 
and efficient as the general plant itself. 
The fuel used for steam generation is coal 
because, on the basis of cost per thousand 
pounds of steam, the nearest competitive 
fuel costs 20°) more than coal. In addi- 
tion, thanks to automatic operation and 
modern equipment, the power plant meets 
the rigid standards of cleanliness required 
in such manufacturing operations. 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, as in 
the case of Toms River-Cincinnati, but 
up-to-date coal burning equipment can 
give you 15% to 50% more steam per 
dollar. Today’s equipment 
pares labor costs and eliminates smoke 
problems. And vast coal reserves plus 
mechanized production methods mean a 
constantly plentiful supply of coal at 
stable prices. 


automa:.C 


Technical advisory service 


The Bituminous Coal Institute offers a 
free technical advisory service on indus- 
trial fuel problems. We welcome the 
opportunity to work with you, your con- 
sulting engineers and architects. If you 
are concerned with steam costs, write to 
the address below. Or send for our case 
history booklet, complete with data 
sheets. You'll find it informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—will effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building ¢ Washington 5, D. C. 
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View of boiler room show- 
ing both 50,000 Ibs. hr. 
boilers, by Riley Stoker 
Corp. Each has two burn- 
ers. Center foreground is 
automatic weigh scale, by 
Richardson Scale Co., 
which receives coal 
through hopper from live 
storage bin and passes it 
to coal feeder. Coal is fed 
to Riley Pulverizer in base- 
ment, then blown back up 
to burners. 


Close-up of Gifford-Wood 
Roundabout Bucket Con- 
veyor beneath coal storage 
silos. Transversing feeder- 
car is used when coal is 
emptied from silo and 
conveyed to live storage 
bin. 


Automatic combustion 
control and instrument 
panel by Bailey Meter Co. 


Fly ash being loaded on 
truck through a dustless 
rotary unloader. Fly ash 
is collected by Prat-Daniel 
Mechanical Precipitators. 
A pneumatic ash collecting 
system by United Conveyor 
(with tie-ins under air 
heater and at base of 
stack) removes it to this 
20-ton ash silo. In the rear 
are three 330-ton coal 
silos. 





APEXIOR, 


in today’s power bowlers 


There’s something basic about a power- 
field product with a job even more vital 
today than half a century ago — for tech- 
nologically we’ve come a whole era since 
Apexior Number 1@ first went to work 
inside boilers in 1906. The “why” of 
Apexior and its still-growing use in mod- 
ern steam generators takes us, then, to 
fundamentals, best answered by asking— 


WHAT IS APEXIOR? 

Apexior Number 1@ is a high-tempera- 
ture, non-oxidizing, brush-applied coating 
for service on both heat-transfer and non- 
heat-transfer areas. Because it penetrates 
and becomes one with metal, Apexior 
seals surfaces at new, or newly cleaned, 
strength, isolating steel from its environ- 
ment and establishing it as an independent 
element in steam generation. 


WHY ARE BOILERS 

APEXIOR-COATED? 
Maintaining the status quo to keep steel 
at peak efficiency is only the first benefit 
Apexior confers. The simple one-coat 
process actually transforms steaming sur- 
Because Apexior is smooth and 
deposit-repelling, metal stays cleaner 
longer — heat transfer is always at its 
highest — distribution is uniform — and 
circulation and evaporation proceed at 
top performance levels. Off the line, in- 
spection is facilitated — cleaning, when 
required, is accomplished easily and quick- 
ly — and the boiler is soon back in better- 
than-ever steaming service. 


faces, 


MAINTENANCE FOR METAL 


This message is one of a continuing series. To 
be discussed: Apexior Number 1® in relation 
to... heat transfer, feedwater treatment, high- 
purity steam, standby, cleaning, cost. Watch 
for the answer to your question, or write 


WHERE IS APEXIOR IN USE TODAY? 
Now manufactured in the United States 
and four foreign countries, Apexior serves 
the world around in electric utility cen- 
tral stations and plants generating power 
for every kind of manufacturing and serv- 
ce industry. Its first use half a century 
ago in Scotch marine boilers has been 
extended also over the years to floating 
power plants in vessels of every type and 
size. 


CAN YOU APEXIOR-COAT 

ALL BOILERS? 
Apexior serves under highest tempera- 
tures and pressures on any steam-or- 
water-contact area. It may therefore be 
applied to any water-tube boiler, includ- 
ing water walls, economizers, circulators, 
and reheat units — and to any fire-tube 
boiler where it serves on shell interiors 
and flue exteriors. 


WHAT UNIT-SYSTEM AUXILIARIES 
ARE USUALLY APEXIOR-COATED? 

. Evaporators 
exteriors 


>» Deaerating heaters — shells and trays 


- interior surfaces, coil 


>» Feedwater heaters — interior surfaces 


WHAT PARTS OF STEAM TURBINES 

ARE APEXIOR-COATED? 

p> Interior of casings and exterior of ro- 
tors, or wheels, and diaphragms. 


T H CE 
c O M P A WN Y 


HYDE PARK, BOSTON 36, MASSACHUSETTS 
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Automatic data processing, applied to the many variables of ther- 
mal design, results in higher efficiency of ALCO feedwater heaters. 


HOW DO YOU FIGURE A FEEDWATER HEATER? 


The trend to higher pressure and temperature in utility 
and industrial power plants demands eract design of feed- 
water heaters for the best heat-rate economy. ALCO, a 
30-year pioneer in the heat transfer field, is again pacing 
the industry by focusing thermal engineering on solutions 
to this problem. 

Advanced data on heat transfer and fluid flow from 
ALco’s new thermal laboratory, programmed through 


ALC 


Nuclear Reactors - Heat Exchange rs 


ALCO 


Locomotives + Die 


. Springs - Steel Pipe . Forgings * Weldment 


new electronic digital and analog computers, permits 
ALCO to offer the most accurate feedwater-heater thermal 
designs available today. Already in service and on order 
for the country’s most efficient steam-generating plants, 
these heaters are proving their economy and reliability. 
For more information, contact your nearest ALCO sales 
office or write for brochure on feedwater heaters to: ALCO 
Products, Inc., Dept. 132, Schenectady, New York. 


PRODUCTS, INC. 


NEW YORK 


SALES OFFICES IN PRINCIPAL CITIES 


Oil Field Equipn ent 





Copes-Vulcan Boiler Control 
installed at Seward Station 


tional functions of this efficient control system. 


Pennsylvania Electric Company’s Seward Station 
uses an integrated Copes-Vulcan system to provide 
efficient boiler control. Built to maintain a constant 
main steam-header pressure under all load condi- 
tions, this modern control system provides simplicity 
of circuits and dependable accuracy of components. 


Correcting pressure changes automatically. 
Fuel feed responds to deviations in steam pressure 
resulting from changes in steam flow rate, and 
generates the exact amount of steam to restore 
header pressure. The system also maintains constant 
drum level. 

Mill temperature control, mill-totalizing circuit 
and boiler feed pump recirculation control are addi- 
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Bumpless transfer simplifies operation. All 
Copes-Vulcan auto-manual stations provide a con- 
tinuous picture of performance, permit automatic- 
to-manual selection without the complications of 
seal balance. 

Noted for modern design, high speed response and 
precision performance, Copes-Vulcan boiler control 
systems and Vulcan soot blowing systems cut oper- 
ating costs at modern stations everywhere. 

Whether your boiler is large or small, power or 
process, your Copes-Vulcan representative has the 
ideas, information and experience to help you choose 
the system to best meet your needs. 


February 1958—CO MBUSTION 





A 


Fuel feed drive units. The units shown are typical of all drive 
units in the control system. A positioner, a four way valve, a power 
piston and feed-back cam are incorporated into each compact unit. 


Seward’s soot plower system. A Vulcan auto- 
matic-sequential control system keeps soot blowers 
operating in proper sequence. Panel switches per- 


é lower to t enc P 
mit “— blower to be cut out of the sequence Pump recirculation control. When discharge from any pump 
or rediown itn 


falis below an established limit, an electric-contact low-flow control 
circuit opens a diaphragm operated by-pass valve to assure suffi- 
cient flow to prevent the pump from overheating. 


COPES-VULCAN 


Write for Bulletin 1038. 
This 12-page bullet de 
scribes in detail Seward's 
complete control system. 
Schematic drawing show 
air-flow and fuel-loading 
loops. Boiler drawings lo 
cate Vulcan soot biowers 


and wa lesiaggers 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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WHAT'S 
SPECIAL 


BOUT 
LJUNGSTROM’S® 
f 


easy main 


Necessary work has been “resem by such dseailin diving 
features as: 


@ Self-cleaning action that loosens deposits by 
expansion and contraction—coupled with high-velocity 
soot blowers for daily in-cperatiqn purging. 
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ALL IN A DAY’S WORK at 


(Ketaburgh Oo0 


Every Pittsburgh Piping job is different, but all are alike in one respect . . . to 
control the flow and harness the energy of high temperature steam, gases, 

or liquids at high pressures. It’s all in a day’s work at Pittsburgh Piping 

to fabricate piping for a central station, an atomic energy installa- 

tion, or for industrial and processing operations. Our service 

includes every phase from blueprint through erection: 

engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 
weighing ten tons, for 
cross-over piping in central 
station. 





and this small 
PRESSURE 
RISER 
CONDENSER 


Pressure riser condenser, fab- 
ricated of Stainless Steel Type 
347; 2 feet high; wall thick- 
ness equivalent to 4” Schedule 
1608S. Stainless steel pressure 
vessel, for atomic energy ap- 
plication, appears in back- 
ground. 





Young AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. a 





INTO, ONTAK 


Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET TOk 
Atlanta Whitehead Building Cleveland Public Sener, Building 


Chicago Peoples Gas Building New Orleans Box 74 
New York Woolworth Building 
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_| DEPENDABILITY 





























DEMINERALIZERS 


FOR 

BOILER 
FEEDWATER 
TREATMENT 











Write for Demineralizer Bulletin WC-111 


Industrial Department: I-111 

GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mfg. Co., Inc. 

216 West 14th Street, New York 11, N. Y. 
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RESEARCH 


We maintain a modern research 
laboratory, and verify laboratory 
findings in actual plant operations 


TRAINED TECHNICAL 
REPRESENTATIVES 


Our representatives are trained 
combustion and carbonization men, 
who can understand your needs, 
and work intelligently to meet them 


plus our serv 
XTRA in filling 


CAPACITY 


Our annual tonnage of about 
18,000,000 includes a wide variety of 
coals with a complete range of analyses 


TIMETABLED 
SHIPMENTS 


Our capacity permits us to meet tonnage 
requirements of the largest user, and 
our shipping facilities let us adhere to 
the strictest timetable on deliveries 


EASTERN GAS AND FUEL ASSOCIATES 


Pittsburgh * Boston * Cleveland * Detroit * New York * Norfolk * Philadelphia * Syracuse 
FOR NEW ENGLAND: NEW ENGLAND COAL & COKE CO. 
FOR EXPORT: CASTNER, CURRAN & BULLITT, INC. 


$—bring you 
fuel needs 


PREPARATION 
FACILITIES 


Modern, up-to-date preparation 
equipment and careful inspec- 
tion insure uniformity of product 


TELETYPE SERVICES 


Inquiries, placing and expediting of 
orders, and information on shipments are 
all handled promptly and completely 
over our widespread Teletype network 
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Buell Precipitator at mid-western cement plant. 


Specialists in treatments 


for the flue Hundreds of installations have proved the extra efficiency of 


Buell Dust Collection Systems. In mechanical collectors, only 


Buell cyclones have the exclusive Shave-off that traps an 

extra percentage of dust, large-diameter design that eliminates 
bridging and clogging. In electrical collectors, only Buell “SF” 
precipitators have features like high-emission, failure-proof 
Spiralectrodes. The results are high collection efficiency, freedom 
from shut-downs, minimum or no maintenance year after year 

in every Buell installation. Get the full story in “The Collection 
and Recovery of Industrial Dusts.” 
Write Dept. 70-B, Buell Engineering 
Company, Inc., 123 William Street, 
New York 38, New York. 


iprararatl 
vA 


BUELL “SF ELECTRIC PRECIPITATOR-CYCLONE 
CYCLONE PRECIPITATORS COMBINATION 








Experts at delivering Extra Efficiencyin DUST COLLECTION SYSTEMS 
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Making More Sites for Power Stations 


Our contemporary, /-ngineering, published in England, 
reported in their December 6, 1957 issue an examination to 
be undertaken by the Central Electricity Authority of the 
possibilities of air-cooled exchangers and jet condensers 
as replacements for water-cooled towers at their stations 
Should such equipment appear feasible it will materially 
ease the problem of finding new power plant sites. 

Similarly the publication, Energietechnik, published in 
Germany, reported in their October 1957 issue on the 
‘Heller’ system developed in Hungary wherein the steam 
is condensed by water sprayed into a mixing condenser, 
part of the condensate being pumped to a specially de 
signed air cooler in a closed circuit, the other part to a 
condensate storage tank. The total power consumption 
of pumps and fans required in this system represent 9.5 
kwhr per 2000 Ib of steam per hr. 

The pressures of limited space and the vanishing avail 
able coastal and estuary power plant sites in England as 
well as on the Continent in general have forced the more 
forward thinking design engineers to search out ways and 
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means of solving the condensing requirements imposed 
by the conventional power generating cycle. The water 
cooled tower, we know, has long been a familiar solution 
in European plants. Here in the United States, however, 
it has only been comparatively recently that the cooling 
tower has come upon the But has 
proved so valuable we feel certain the power industry in 
America will follow closely the studies of C.E.A. on the 
application of the air-cooled heat exchanger. 

Some two years ago we commented on a similar interest 
we held for a C.E.A. study in connection with their Wake 
field ‘‘B’’ Station. That study was the effect of the dis 
charge of warm condenser circulating water upon river 
conditions. We regret that any subsequent reports or 
observations on this highly controversial problem have 
escaped us. Let us hope that our British cousins will 
shed some light on their findings on both the river water 
problem and the air-cooled tower as these studies pro 
It is from such free exchange of information and 


scene because it 


gress. 


findings that progress is made 
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Fig. 1—Block diagram illustrates the contro! problem and the various inter-connections employed in its solution. (See also Fig. 12.) 


Combustion Control—Load Control Tie-in 
Equipment 


By R. H. TRAVERS and D. B. ZELENKA, 
Ohio Edison Co. 


H. A. LIST and C. NICHOLS 
Leeds & Northrup Co. 


The success of power interchanges between systems 


depends basically upon 


each system in the inter- 


connected group having adequate control of its 


generating equipment so 


as to recognize minute-to- 


minute changes in customer loads and instigate corre- 
sponding changes in generation immediately. In re- 
cent years it has become apparent that a time lag 
exists in boiler control systems which, if minimized, 
would give better system response to load changes. 


MPROVEMENT in interconnected system operation, 
some have felt, could come from sending regulating in- 
telligence to the boiler control system simultaneously 
with load control impulses to the turbine governor, Then 
when the turbine responds to a changed throttle position 
the corresponding steam flow change would be antici- 
pated by the boiler control system and the proper steam 
amount produced with less delay. Several such installa- 


7 


* Presented at AIEE Winter General Meeting, New York, N. Y. Feb. 2-7, 
1958 under the title ‘‘Evaluation of Combustion Control-Load Control Tie- 
In Equipment At Niles Station of the Ohio Edison Co."' as paper CP58-168 
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tions have been made. This paper evaluates the one at 
the Niles Station of Ohio Edison Co. The evaluation 
based on extensive field data and also on an analog com 
puter simulation of the regulating system cover the per 
formance of the tie-in between system load control equip 
ment and boiler control at this station. 


Background 


The field tests were made on Unit No. 1 at Niles, which 
is a reheat machine with a maximum gross hourly output 
of 125 MW. It is supplied with steam at 1480 psi and 
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1000 F by a cyclone-fired Babcock & Wilcox boiler. 
The unit is frequently used for regulation, receiving raise 
and lower control impulses from the load control equip- 
ment located in the system load dispatcher’s office in 
Massillon, Ohio. The Ohio Edison System which in 
cludes Pennsylvania Power Co. is normally intercon 
nected with the Cleveland Electric Illuminating Co., the 
Toledo Edison Co., the Ohio Power Co., and through 
Pennsylvania Power Co. with the Duquesne Light Co. 
This group operates as part of the Central-South Atlantic 
Interconnection, more generally referred to as the Inter 
connected Systems Group, the capacity of which is now 
in the order of 50,000 MW. 

A block diagram of the control problem is shown in 
Fig. 1. The analog used to simulate this boiler and tur 
bine combination is described in the Appendix. Because 
of various operating problems, the field tests were un 
avoidably delayed several times. In an effort to expedite 
the evaluation, it seemed desirable to use an analog com 
puter to assist in planning the field tests as well as to 
predict the approximate results. The accuracy of the 
simulation proved quite adequate and is referred to fre 
quently in the paper where both field and computer data 
are available for comparison under similar regulating 
conditions. 

With reference to the combustion control equipment, 
two different master steam pressure controllers were used 
during the tests. The first was a two-function controller 
which is so designated because in responding to steam 
1) moves the coal feed (CF) an 
“proportional” to the pressure deviation 
coal feed (CF) until the steam pressure 


pressure variations it 
umount 
2) then 
Py) 1s restored to its original value. 
troller was a three-function controller, which in addition 
to performing the above two functions, also moves the 
coal feed (CF) in response to the “rate’’ of change of 
steam Each of these controllers was tested 
with and without the assistance of the tie-in equipment. 


and 
‘resets 
The second con 


pressure 


COAL FEED, (CF) 


(P+) 


THROTTLE PRESSURE 


It can be seen by referring to Fig. 1 that when this tie-in 
equipment is not in service, the master controller has to 
determine the proper value for coal feed (CF) solely on 
the basis of the variations in steam pressure (Py). Under 
this condition, a sustained pressure deviation must exist 
during load changing conditions so that the controller 
can reset the coal feed (CF) to the new level. With the 


addition of the tie-in equipment it is possible to insert a 
signal resulting in the proper change in coal feed (CF) 
required by the load change directly into the fuel feed 
controller without depending upon the master controller 
for this information. 

In order to be able to evaluate the field performance 
accurately, the plant instrumentation had to be supple 


mented. Most of the test runs were made using a high 
speed chart drive on the unit megawatt output recorder 
which was also equipped with a solenoid operated marker 
pen that recorded the raise and lower load control im 
pulses sent to the turbine governor. Steam 
(Py) and coal feed (CF), were recorded on a two-pen re 
Additional test runs were 


pressure 


corder for many of the tests. 
made using a portable four-pen recorder for the tie-in 
signal, steam pressure (Py), coal feed (CF), and megawatt 
output. This arrangement of information is similar to 
that obtained from the recorder on the analog computer 
and permitted convenient comparison of field and com 
puted results. Both the recorder and its associated four 


amplifiers are mounted on portable racks. 


Description of Tests 


the field test was started before the 
computed portion of the study was begun, the arrange 
ment of the actual field runs was not exactly the same 
as those made on the computer. It proved much more 
convenient to make runs on the computer than in the 


field and as a result they could be arranged arbitrarily to 


Since program 


give a more complete comparison of the various control 


arrangements. For this reason a complete set of com- 














5 MIN 


Fig. 2—Effect of fuel disturbances upon a three-function master-controller 


are compared when produced on the simulated computer deliberately (a) 
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5 MIN Min 


actually in the field (b) and lastly for a two-function master-controller as 
the computer reacts to it. (See also Appendix. appearing on p. 40) 
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Fig. 3—With the master-controller out the computer reacts as pictured under 

varying adjustments. 3D is held especially important since it shows load 

changes can be made without pressure controller assistance by adjusting 

measured load (ML) and control impulse settings (R&L). 3E gives field 
conditions for 5 MW load rise with little pressure rise 


puter data is presented with confirming field information 
ulable 


study 


where the latter is av for simular conditions 

Before the 
able 
of the boiler-turbine 
Appendix, but also to establish that the control equip 
had beet addition, it 


was riecessary to be certain that the same control adjust 


computer could be regarded as reli 


it was necessary not only to verify the simulation 


installation as is indicated in the 


ment iccurately simulated In 
field and in the simulation study 

Fig. 2a demonstrates the per 
three-function master controller using 


ments were used in the 
To illustrate 


formance of the 


this point 
the settings which were found to be the most desirable 
riety of conditions on the computer. This 
a deliberate 


for a wick 
shows the computed results when making 
feed (CF). For 
’b is included to show the actual 


disturbance in the coal a comparison 
with field results, Fig 
control following a similar disturbance in 
fuel feed 
field on the 


desirable in the 


perlormance 

During this test the same settings were used 
in the that were 
found The 
to which the complete system is accurately simulated 1s 


master controller 
study. 


ictual 
simulation extent 
also pointed out by comparing data with Fig. 13c that are 
discussed in more detail in the Appendix. Typical per 
obtained on the a two-function 


formance computer for 


master controller subjected to a fuel upset is shown in 
Fig. 2c. It will be noticed that the three-function con 
troller recovers much more quickly from the fuel dis 
turbance the three-function con 


troller under regulating conditions is illustrated by the 


Che performance of 


load change tests reported in the following paragraphs. 
rhe effect of the adjustments of the tie-in 

equipment when the master pressure controller has been 

which illustrates 


varying 


taken out of service is shown in Fig. 3, 
the results obtained on the computer. Fig. 3d is of par 
ticular interest since it illustrates that it is possible to 
adjust the measured load (ML) and raise and lower con- 
trol impulse (R&L 


that load changes can be made without the assistance of a 


settings in the tie-in equipment so 
pressure controller. It is possible to arrive at a similar 
adjustment of the tie-in equipment under field conditions 
which shows a reasonably constant 


) 


as indicated in Fig. 3e 
throttle pressure for a 5 MW increase in generation with 
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the master pressure controller out of service. This is, of 
course, conditional upon having absolutely accurate and 
output. 


drift-free measurements of and 


Since these conditions are not realized in practical oper 


boiler input 


ation, no inference is intended that a pressure controller 
is not required, as this device will always be necessary 
to correct for variables such as fuel disturbances, changes 
in fuel quality or changes in throttle valve position 
caused by system frequency. Unless impulses are sent 
to the turbine the 
tie-in equipment would be unable to cope with the dis 
It does follow 
the 
cannot be adjusted to provide ade quately for regulating 


governor to cause the load change 


turbance by itself. however, that under 


some conditions where master pressure controller 
conditions, it is possible to improve the performance of a 
unit by adding the tie-in equipment to the combustion 
control 

he general pattern of the load changes used in pre 
On the computer, a load 


at approximately 2 per 


paring the data is as follows 
drop of 10 per cent was taken 


cent per min. on an irregular pattern to simulate load 


Then a pickup of 20 per cent at 
which was followed by a 
Most of the 


3 per 


control conditions. 


3 per cent per min. was made 
drop of 10 per cent at 3 per cent per min 
field data was taken for changes of 20 per cent at 
there 
due 
effect of frequency on valve position 

Fig. 4 the the 
master on the computer with and without 
5b show actual field changes 


cent per and was always some variation 1n 


the rate of change 


min 


to valve characteristics and the 


shows performance of three-function 
the tie-in 
equipment. Figs. 5a and 
similar to the 20 per cent load change portion of Fig. 4 
In Figs. 5a and 5b it should be pointed out that decreases 
in megawatt output 
charts in the upward direction, which is opposite from the 
convention used in reporting the computer results. This 
inconsistency is introduced by the use of actual field 
Note that without the tie-in equipment a small 


but sustained pressure deviation exists during the load 


coal feed and throttle pressure are 


records. 
pressure recovers promptly when 
With the tie-in equipment the 
during the 
There is a characteristic pressure 


change but that the 
the new load 1s reached 
average pressure deviation entire change 
period is nearly zero. 


deviation at the beginning of all of the changes both on 


Aha 
“yy — 


SIO ees 





Fig. 4—Performance of three-function master controller with four cyclones 
as the computer reacts with and without tie-in equipment 
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the computer and in the field data. 
the fact that the pressure drop in the main steam line 
between the drum and the turbine throttle is 
modulated directly by the throttle. Because this pres 
sure drop varies as the square of the steam flow, this 
Since there 


This is caused by 


boiler 


effect is very much reduced at lighter loads. 
is almost no time lag between throttle motion and steam 
flow change, it is not possible for the combustion control 
to compensate for this initial pressure excursion. 

Fig. 6 compares the computed operation with and 
without the tie-in equipment when the unit is operating 
at a reduced load with only three of the four cyclones in 
service. Fig. 7a and 7b were taken under similar con 
ditions in the field 
measured quantities should be noted as in Figs. 


[wo effects have combined to handicap the 


ind the direction for increases in the 
5a, b 
above. 
master controller. First, the pressure deviation result 
ing from the modulation of the pressure drop by the 
throttle is only about half as large as it was at the higher 
load. 
ning of a load change contains less intelligence for the 
Secondly, the master con 


Thus, the initial pressure deviation at the begin 


master controller to use. 
troller has only 
to follow 


move further for a 


, of the coal feed equipment available 
its output. Consequently, its output must 
given effect on coal feed and this can 
only be obtained if the pressure deviation is increased. 
However, when the tie-in equipment is in service at 
this lighter load 
smaller for two reasons 


pressure deviations are substantially 
Che fact that the pressure devi 
ation resulting directly from throttle motion has become 
smaller is no longer a liability but is actually an advan- 
Also, the tie-in 
equipment is so designed that it recognizes there are only 
three cyclones in service, and the signal from the tie-in 
control can correct fuel to absorb the load change with 
out direct assistance from the master controller as men 
Since the need from the 


tage, as the initial deviation is smaller. 


tioned above. for assistance 





Fig. 5—Three-function master-controller with four cyclones produces these 
field results at Niles. Note the chart speed of CF and P; record only half 
that of the MW one 
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Fig. 6—Computed operation is compared with and without tie-in equipment 
under a reduced load 


master controller has been minimized, large pressure 


It is also possible for the 
deviations to the load 
Because of irregularities in throttle valve 


deviations are not required. 
pressure average zero during 
change period. 
motion, the pressure deviations obtained by actual field 
tests are not as small as those obtained on the computer 
when using the tie-in equipment. 

From a regulating standpoint, it is extremely impor 
tant to minimize the overshooting of megawatts after 
the load control impulses have stopped. With minimum 
overshoot the unit will respond faster in either direction. 
Referring again to Figs. 7a and 7b which illustrate the 
field results with and without the tie-in equipment under 
the three cyclone condition, the megawatt response will 
now be examined. In Fig. 7b, an 1S MW decrease at 4 
MW per min. was made and it will be noted that with 
the tie-in equipment in service, the maximum throttle 
pressure deviat‘on was about 10 Ib with an average ap 
proximating zero during Phe 
load stabilized almost immediately after the last impulse 
was sent to the governor. In fact, the 
actually on the low side of its control point when the last 


the change. megawatt 


pressure Was 


lowering impulse reached the governor, thereby partially 


compensating for the lag in the reheater and minimizing 
any tendency for Without 
the tie-in equipment, the pressure variations in Fig. 7a 
were definitely larger, reaching a maximum of 15 lb with 
the deviation on the high side during the entire change 
fact that approximately 


megawatts to overshoot. 


Of greater importance is the 
10 sec were required for the megawatt output to reach a 
steady value after the last impulse. The fact that the 
pressure was 12 lb high when the last lowering impulse 
reached the governor definitely contributed to the mega 
Thus, at this reduced megawatt output, 
the 


watt overshoot. 
the tie-in equipment contributes substantially to 
regulating capability of the unit 

It is to be expected that the trends indicated by the 
change from four to three cyclones will also be observed 
if the load is reduced further and only two cyclones are 
used. This condition was simulated and the results were 
shown. Because of system load and economy conditions 
which prevailed during the field test periods, field data 
is not available for two cyclone operation. The tie-in 
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equipment, however, is also arranged to recognize the 
change in conditions from three to two cyclones and per 
formance similar to the computed curves should be 
obtained 

Figs. Sa and Sb indicate the computed performance 
which can be expected with a two-function master con 
troller near full load with four cyclones in operation 
showing the effect of the tie-in equipment. Field data 
taken under similar conditions is shown in Figs. 9a and 
9b and the direction for increase in the measured quan 
tities should be noted [wo deficiencies are apparent 
when this performance is compared with that of a three 
Without the tie-in equipment, pres 


function master 


sure deviations have to be larger to carry the same load 
pattern, and a much longer time is required for restoring 
steady operating conditions. It can be noted in Fig. 
Sb that the 
ductions in the pressure deviations associated with load 


but the 


tie-in equipment can make substantial re 


time required for recovery 
Because of the 


change conditions 
from any upset is not improved. 
ating flexibility 
with the three 

have replaced the original two-function master controllers 


Niles 


An experimental oxygen installation which obtained 


oper 
and improved performance associated 
function master controllers, these devices 


initially installed at 


its measurement at the discharge of the ‘‘A’’ cyclone was 
in service during the early field tests his indicated 
that oxygen varied normally in a band approximately 
1 per cent wide at steady load and that 


striking changes in this record associated with the load 


there were no 
change tests. This is to be expected since when cyclone 
firing is used, the master pressure controller changes both 
a parallel manner for each individual 


fuel and 


cyclone 


air in 


Samples of the normal operating records obtained with 


the tie-in equipment and three-function master controller 
are shown in Figs. 10 and 11 for the period from midnight 


to 6 a.m. on Sept. 18, 1957. In the period from midnight 
to 3 a.m. load changes were made for comparison with 
the results obtained previously on the computer. From 


midnight until 2 a.m. tests were made with four cyclones 





ME -MimUTES 


Fig. 8—Computed performance to be expected with a two-function master- 
controller near full load with four cyclones appear above both with tie-in 
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THROTTLE 
PRESSURE (Py) 





FEED (CF) 


FIRST (MPULSE 
TO GOVERNOR 


Fig. 7—Similar conditions to those of Fig. 6 are pictured as they appear 
under actual field changes. Note scale readings are reverse of usual 


From 2 to 3 a.m. a similar load pattern was 
From 3 until 6 a.m. 


in service. 
used with three cyclones in service. 
the unit was available for system regulation, most of the 
actual regulating occurring between The 
MW chart shows that the load changes were made at a 
rate approximating the maximum limit recommended for 
the turbine. The three-pen boiler chart shows steam 
flow, steam pressure and air flow for the same period. 
The time markings on the MW chart correspond to the 
The air flow record 


5 and 6 a.m. 


time scale for the steam flow record. 
is displaced approximately 20 min in a counter-clockwise 
direction. The steam pressure record is displaced an 
additional 10 min. in the same direction. The similarity 
between the shape of the steam and air flow records indi 
cates the ability of the combustion control to match 


and without tie-in equipment, on the right. This compares with Fig. 9, 
a and b, for field conditions. Note reductions in pressure deviations 
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Fig. 9—Field data taken under similar conditions to those of Fig. 8 are por- 
trayed in the above. Again CF and Pr charts record half that of the 
MW chart 


boiler input and output. The air flow is following the 
sum of the outputs of the master pressure controller and 
the tie-in equipment rather than steam flow. The fact 
that all of the pressure deviations are included in a band 
only 20 psi wide indicates the need for the supplementary 
instrumentation used to examine them. It also indicates 
that these deviations have been reduced to relative unim 
portance both when the unit is being used for regulation 


and at steady load 


Conclusions 


control 
Niles 


The results obtained with the combustion 
load, control tie-in equipment on Unit No. 1 at 
Station has indicated the following evaluation 

1. The three-function master pressure controller, in 


corporating proportional, reset and rate actions, pro- 


Fig. 10—Actual megawatt record taken during Niles tests 
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vides excellent regulating characteristics above approxi- 
mately 70 per cent rating. Performance at lower loads 
is impaired by the reduction in steam pressure drop from 
the drum to the throttle. The use of the tie-in equip- 
ment compensates for this effect at lower loads and im 
proves the regulating capability in this load range with 
out appreciably affecting the full load performance 
Benefits from the use of the tie-in equipment at reduced 
output are two-fold, as follows: (a) improved throttle 
pressure regulation, and (b) more stable megawatt out 
put requiring less time for load to become constant after 
the load control impulses stop. 

2. The two-function master pressure controller, pro 
viding only proportional and reset actions, when operated 
by itself imposes some limitation on the regulating capa 
bility of the unit even at full output. When supple 
mented by the tie-in equipment, acceptable performance 
under regulating conditions can be obtained down to ap 
proximately 50 per cent load. 

3. There was no indication that the improved regu 
lating characteristics obtained with the tie-in equipment 
were obtained at the expense of combustion efficiency 
since the fuel and air to the cyclones were controlled 
simultaneously and no appreciable changes were noticed 
in the oxygen reading near the output of the cyclones. 

A word of caution is in order with respect to the extent 
to which the above conclusions may be generalized to 
other boiler-turbine units. The settings which were 
used on the three-function master pressure controller for 
these tests both on the computer and in the field are 
somewhat “‘tighter’’ than settings which provide the same 
degree of stability on many other boilers. Any limita 
tion which another type or size of boiler may impose that 


requires ‘‘looser’’ settings of the master controller will, in 
general, place some limitation on the regulating character 
istics that could be obtained without the tie-in equip- 


ment. More improvement would undoubtedly be real- 
ized if tie-in equipment were used on these installations 
than was experienced at Niles. Conversely, it would also 
be true that if boiler constants would permit ‘tighter’ 
master controller settings there would be less benefit 
from the use of the tie-in equipment. 


Fig. 11—Actual steam flow, air flow and steam pressure test records 
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In addition to the above conclusions which pertain to 
plant operation there is a definite benefit to the Ohio 
Edison system in meeting its regulating obligation to the 
Interconnected Systems Group. This tie-in equipment 
enables the plant generation to respond more quickly to 
the load the amount of 
overshoot two features are of definite benefit in 


control signals and muiunimize 
The St 


meeting instantaneous regulating demands. 


The authors wish to express appreciation for the assist- 
ance of various personnel in the Ohio Edison System Op- 
erating Department and at the Niles Station in conduct- 
ing the necessary field tests. Specific recognition is given 
to Mr. E. T. Scheatzle, Mr. A. R. Goddard, and Mr. E. 
L. Evanoff who assisted materially in the actual testing 
program, and to Mr. J. W. Schwartzenberg of the Leeds 
& Northrup Simulat on and Analysis Section. 
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Fig. 12—Operational block diagram of the 


Che Berkeley EASE Computer in the Leeds & North 
rup Co. Research & Development Department was used 
for simulation study by J. W. Schwartzenberg, L & N. 
12 indicates the operational Block Diagram of the 
Firing System, Boiler, Throttle Valve, Turbine, and 
Reheater. Starting in the upper left hand corner, the 
time delays between a change in coal feed (CF) and the 


Fig 


heat release in the furnace (F) are represented as a com 
bination of a short dead time (TS) and a single time con 
(T7) rhis heat the 
which appears in a relatively short time (T2) as 
(1-a) which 


stant release is divided between 
heat (a) 
additional steam production (Sv) and the heat 
['3) because it has to be added initially 


The values used 


is delaved longer 
to the water in the circulating system. 
for these numbers had to be estimated and refined to 
between the simulated and actual 


obtain correlation 








Fig. 13—Simulated boiler response in throttle pressure and load to a pulse 
in fuel feed case with throttle valve constant (a), to a pulse applied to the 
throttle valve, fuel feed constant (b), and to a sawtooth load change (c) 
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firing system, boiler, throttle valve, turbine and reheater 


The 
steam 


records in Figs. 13a and 14. 
difference actual steam (Sa) 
production or virtual steam flow (Sv) is then applied to 
The steam 


steam pressure (Pr) 
between flow and 
the block representing boiler storage (TI). 
pressure which is available at the throttle (Pr) is then 
the difference between the output of the storage block 
which is essentially drum pressure) and the term R 
which represents the pressure drop associated with the 
steam flow (Sa). The magnitudes of these time con- 
stants and ratios were adjusted to make MW and (Pr) 
records in Figs. 13b and 15 coincide. The steam flow 
is considered as being affected similarly by either a pres- 
sure change (Pr) or a change in valve position (V). 

The assumption was made that the high pressure sec- 
tion of the turbine converts a portion (n) of the steam 
flow (Sa) directly into output (MW). The contribution 


5 MIN 10 1s 20 


Fig. 14—Field conditions as they actually showed in response to the condi- 
tions of case (a), Fig. 13 are diagrammed above 
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(1-n) of the low pressure portion of the turbine is delayed 
(T6) by the volume of the reheater and associated piping. 

The methods used to simulate the master controller, fuel 
feed controller, load tie-in equipment and the control of 
the throttle valve by the governor motor were performed 
in a similar manner. The three-function master con- 
troller used in the field is the L&N Cat. 11116 pneumatic 
controller. This controller is provided with an interlock 
between the settings of the reset and rate functions. 
This is required by the techniques used to generate these 
functions. The simulation of this controller was sche- 
matically identical, and the same limitation on com- 
binations of reset and rate were observed on the com- 
puter. The simulation of the control equipment boiler 
turbine combination was verified by comparing Fig. 13 
made on the computer with data taken in the field. The 
tie-in equipment is electronic and could be simulated 
directly. The governor motor control of the throttle 
valve which is directed by the load control trom Massillon 
was simulated to include the time delays associated with 
slow and small movements of the governor motor. 


° ! 2 3 4 5 MIN 


Fig. 15—Similar to Fig. 14 above chart shows actual field response to the 
conditions imposed in case (b) of Fig. 13 








Educators Offered Nuclear Training 


Nine institutes on nuclear energy for engineering educa- 
tors will be held throughout the nation this summer 
under the sponsorship of the Atomic Energy Commission 
and the American Society for Engineering Education. 

These institutes provide special training in nuclear 
energy and the nature of nuclear reactor problems so the 
teachers can incorporate this material in their teaching 
programs. There will be four basic courses for teachers 
with no special background in nuclear energy, four 
advanced-level courses and one new basic course for 
teachers in technical institutes. 

Each of the basic institutes will be combined programs 
of a university and a national laboratory, with a quota 
of from 25 to 30 participants at each location. The 
dates for all are June 23-August 15 and the locations 
are: North Carolina State College, Raleigh, with Oak 
Ridge National Laboratory; Cornell University, Ithaca, 
with Brookhaven National Laboratory; Purdue Univer- 
sity, Lafayette, Indiana with Argonne National Labora- 
tory; and University of California at Berkeley with 
Radiation Laboratory at Livermore. 
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“Why Not Play Safe And 
Buy Your STACK As 
You Buy Your Car?” 


“Joe, you wouldn't buy the engine of your car from one 
manufacturer, the wheels from another and the body from still 
another, would you? Neither would |. And when | design for 
induced draft, | specify a P-D Stack because the 1.D. Fan, 
though it is important, isn't the whole story. The combined 
breeching, stack and fan, built as ONE apparatus, gives me 
unit responsibility, compact design, simplified engineering, 
and positive performance, with a lot less purchasing details. 


“Another thing, I'd rather buy my Dust Collector from the 
same manufacturer that made my Stack and Fan. For this is 
all part of the same system for handling the gas after it 
leaves my boiler unit. 

“There's nothing like putting all the responsibility on 
ONE manufacturer's shoulders if you can, for then you'll come 
out on the long end nine times out of ten. Buying such equip- 
ment piece-meal is antiquated and costly.” 


You can save a lot of time, trouble and money by purchas- 
ing your Stack and Dust Collector from Prat-Daniel. 


Write for data. 
| 
Project Engineers 
THE THERMIX CORPORATION 
P, O. Box 1189-5, GREENWICH, CONN. 


(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


Designers and Manufacturers 
PRAT-DANIEL 
CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Coliectors, Forced Draft Fans, 


Air Preheaters, Induced Draft Fans, Fan Stacks 





RING BALANCE FEATURES No. 4 


with the versatile new PowrLog 


ELECTRONIC 
RECEIVER 


The Hagan PowrLog Electronic Receiver brings a new standard 
of accuracy and dependability to the remote transmission of all 
standard variables. In applications where the transmitter is a 
Ring Balance meter equipped with slide wire, the PowrLog 
receiver can record, integrate and indicate fluid flow with or 
without compensation for pressure and temperature, fluid den- 
sity, liquid level in open or closed vessels, boiler drum water 
level. Used with suitable amplifiers, the field of application 
widens to include temperature, heat exchange and other variables. 

Interchangeable, plug-in, input boxes quickly adapt the 
PowrLog to operation with AC or DC inputs. Up to four records 
can be made simultaneously or control can be accomplished 
through coupling to the Ring Balance pneumatic transmitter- 
controller. 

Unaffected by mechanical friction or power supply fluctua- 
tions, the PowrLog offers these operating characteristics: 
0.15°% of full scale 

0.25% full scale 

0.5% full scale 
2 seconds full scale 
(0.5 sec./inch ) 


Resolution 
Repeatability 
Over-all Accuracy 
Pen Travel Time ... 


Input Ranges: 
AC Bridge 
DC Potentiometer 
DC Voltmeter 


1000 ohm transmission potentiometer 
0-0.1 v. to 0-1.3 v. 
500 volts maximum 


Remember, the Hagan Ring Balance meter offers you all these features, too: 
1. Ease of calibration under operating static pressures with factory 
calibrated check weights matched to each meter. No more four- 
story water columns and telephones! 
Safe operation with rings rated at 2,500, 6,000, 15,000 psig. No 
gaskets, no stuffing boxes 
Sealing fluid density and level not critical. No eyedroppers re- 
quired to maintain calibration. 
Interchangeable ring assemblies for full scale ranges from 0.5” w.c. 
to 560” w.c. Adjustment on any one ring over a 7:1 differential 
range easily and quickly accomplished. 
Wide range computation and/or compensation by means of built- 
in, easily checked mechanisms available on most models. 
Any Ring Balance meter can be equipped with slide wire for opera- 
tion with data-logging devices and for transmission to the PowrLog. 


For full details on the Hagan PowrLog, write for Bulletin MSP 149. 
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Complete assembly with amplifier in place. Flow 
integrator may be added for complete records. 
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Printed circuit amplifier chassis slides readily into 
housing. Note that as many as four units may be 
used in a single instrument case. 


CHEMICALS & 
CONTROLS, INC. 


os 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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Fig. 5—Equipment location drawing made from a picture of a scale model 


Some Uses of Photography in Engineering 


By W. C. FOULKE 


Eastman Kodak Company 


HREE basic forms of a photograph which are useful 
for engineering work are the marked print, the 
unmarked print with a translucent overlay, or a 
picture reproduced on a photographic translucent over- 
lay, and a picture reproduced on a photographic trans- 
lucent material such as paper, film or sensitized tracing 
cloth. These choices we discuss in this paper. 
December 


Presented before the ASME New York, N. VY 


Annual Meeting, 
1-6, 1957 (As Paper No. 57-A-155 
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This subject while considerably out of the ordinary for 
a power field publication seemed, to our thinking, to 
be uniquely rich in possibilities. The speed and ac- 
curacy of ordinary snapshots taken by engineers can 
be used to reduce costs in almost all phases of engi- 
neering projects. This paper discusses some ways in 
which still photography is applicable and shows how 
photographs are used to reduce costs. Suggestions for 
the purchase of equipment and supplies and for the 
training of personnel also are included. 


Field instructions can be given by marking changes 
on one or two photographic prints with a wax negative 
and giving the photograph to the construction 
foreman. For clarity the print could be enlarged like 
1, p.44 and any number of prints obtained. A va 


techniques extend the scope of 


pencil 


Fig. 
riety of photographic 
application. 


Marked Print 


When a number of photographs are to be released at 
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4 s322. 
- Brrr oon. 


‘A 
Fig. 1—Marked photographic print carries field instructions for proposed 
piping changes 


time, 
sheet of drawing 
pencil Any explanatory 
between the and the 
site. If more than one copy is needed, positive photo 


one it 1s olten convenient to paste the prints on a 
paper and mark the prints with a wax 
notes can then be written 
prints sheet forwarded to the job 
stats of the original can be made. 

This method of 
permanent record of the release is not required and an 


presentation is often used when a 


informal presentation is adequate. 


Translucent Overlay 


If extensive changes are to be shown on a print and it 
is not necessary to retain a permanent record or copies, 
a convenient and clear presentation can be obtained by 
pasting the unmarked prints on a sheet of paper, attach 
ing a translucent overlay with a pencil. This permits an 
inspection of the unmarked photograph and a very clear 


presentation of the changes which are to be made. 


Tracing-type Reproduction 


If a formal presentation, numerous copies and a per 


manent record are desired, the picture or pictures may 
photographie materials such as con- 
tact or projection type sensitized tracing cloth 
film or paper. When autopositive 
a halftone positive intermediate gives 
repr Miuction. Addi- 
1 standard draw 


desired number 


be reproduced on 
papers, 
or autopositive 
materials are used, 
a good quality 
tional information may be added with 

and any 


continuous tone 
ing pencil to the reproduction, 
of diazo prints can be made from the reproduction, Fig. 
3. These reproductions can be filed as original drawings. 


The projection-type paper or sensitized cloth stands 
the abuse of filing, adapts to ordinary drafting technique 
and is adaptable to eradi 


without special white backing, 


cation—all desirable qualities for such service. 
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Some Engineering Uses 


In many instances the use of still photography will 
reduce a long written specification to a clear concise 
photograph which not only requires less engineering time 
to prepare but can be understood more easily. Some 
general uses in which still photography has been used 
successfully are outlined below. 


Relocating Existing Equipment 


When preparing to move an existing installation to a 
new location, photographs can be made of the initial 
installation, and changes marked on the photographs for 


forwarding to the construction group. 


Equipment Location 


When locating new equipment in an area with existing 
equipment where complete drawings do not exist, a series 


of photographs transversing the general area can be 
obtained. These pictures can be used to supplement 
existing drawings in locating equipment and as an aid in 
locating tank manholes, piping connections, 


pump locations, and for other purposes. 


nozzles, 


Piping Design 

When it is desired to duplicate an existing piping 
arrangement, photographs of this installation can be 
made for transmitting information to the 
and drafting groups. These pictures then can be 
conveniently in discussions with operating personnel, 
underwriters’ representatives, 


engineering 
used 


and others concerned. 


Supplementing Field Instructions 


When discussing piping changes with the operating 


personnel, photographs can be made as the operating 
personnel describe the scope of the job. The 
The marked 


to the 


necessary 
piping changes can be marked on the print. 
prints with supplementary notes can be given 
maintenance workers. 


Freehand Isometric Sketches 


When operating conditions make sketching at the job 
site impossible or impractical, freehand isometric sketches 
used to emphasize particulars in assembly can be made by 
reference to photographs of the field installation, Fig. 4 


Equipment Assembly 


Equipment assembly may be presented effectively by 
first making a free-hand isometric sketch of the assembled 
unit in the center of Then 
photographs of the component parts may be pasted around 
the sketch. 
may be used to indicate proper assembly. 


a sheet of drawing paper. 


Arrows between the pictures and the sketch 


Some of the advantages of the foregoing uses of still 
photography are the reduction of the number of field 
trips, the errors in memory, the number of verbal instruc 
tions, and the time spent in writing specifications. In 
formation, then, is presented and transmitted with less 
chance of error or misinterpretation. 

Still photography has been used successfully to reduce 
the time spent in committee meetings and conferences 
by allowing everyone concerned to see the existing loca- 
tion of equipment without making a special field trip 
when deciding just what equipment can be removed or 
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relocated in a given area. This is particularly useful 
when it is either too noisy or dusty to have a meeting 
in the allocated area. Although freehand sketches or 
drawings are often used for this purpose, a photograph 
is clearer and requires less preparation. This applica 
tion of still photography has been successful in confer 
ences with insurance representatives; safety personnel; 
cooperating engineers such as civil, electrical, structural, 
and others; immediate supervision; operating personnel 
department people; outside vendors; 
draftsmen; expediters; and general discussions with 
field construction workers. The advantages of using 
photographs in conferences are: (1) safety hazards are 
more readily spotted on pictures than either verbal 
explanation or drawings; (2) the number of plant trips 
the number of 


or production 


with interested parties is reduced; (3) 
studies or drawings or mental visualizations are reduced; 
and (4) the misunderstanding resulting from lengthy 
verbal explanations can be practically eliminated. 

When underwriters, safety personnel, vendors, and 
other interested parties cannot be present at a field test 
of equipment facilities, photographs often can be taken 
which will supplement a repeat test or give added assur 
ance to those concerned that the test was performed cor 
rectly and as specified. 

Still photography is a great aid in covering conven 
tions and exhibitions. The pictures can be circulated 
among interested engineers and any others who were un 
able to attend. During a lecture, graphs or charts can 
be photographed for immediate use where reports are 
not printed for publication. 


Some Drafting Uses 


Drafting time often can be reduced greatly by substi- 
tuting a photograph for a drawing. Some applications 
for still photography which have successfully reduced 


drafting time are the following. 


Reference for General Study Work 


The photographs used by the engineer for equipment 
location also can be used by the draftsman in answer 
ing such questions as hanger location, type of hanger 
pipe location, approximate pipe length, number of pieces 
of equipment, equipment location, nozzle location, ete. 





Fig. 2—(a) Picture with translucent overlay conveys the information of 
Fig. 1 without marking photo 
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Scale Model 


Complete equipment location drawings can be made 
from photographs of a scale model, by taking pictures 
in elevation of the equipment on a model, transferring 
the pictures to projection-type photographic paper, sen- 
sitized tracing cloth, or autopositive film and dimension- 
ing the reproduction, Fig. 5. It is also helpful to show a 
cross reference of equipment drawing numbers on this 
presentation for reference purposes. 


Bring Files and Records Up to Date 


Rather than make drafting changes to the original 
drawings, the records of field revisions to an existing lay- 
out can be brought up to date readily by taking photo- 
graphs of the completed installation. Applications of 
this include the maintenance of records of exhaust and 
ventilation systems required by law and maintaining 
records for insurance companies. 


Equipment Location 


By taking photographs of templates located on draw- 
ing paper before they are shuffled to a new arrangement, 
a useful set of pictures can be obtained showing various 
equipment layouts. These photographs can be used in 
discussions with operating personnel and also can be filed 
for future reference. 


Initiate Ideas 


Filed photographs and photodrawings of existing in- 
stallations often suggest ideas which can be incorporated 
into current designs. Such ideas might include piping 


arrangements, equipment supports, and structural details. 


Piping Drawings 


A series of photographs covering the route of the pipe- 
line can be transferred easily to projection type paper. 
The resulting reproduction may take the place of cross- 
sections or elevation details on the piping drawings. The 
pipeline is then sketched in on the picture in its respec 
tive location. 

Some of the general advantages of using still photog- 
raphy in drafting are in the reduction of field trips, 1so- 
metric studies from orthographic drawings, elevation 





Fig. 2—(b) Picture without overlay and accompanying notes permits field 
crew to compare present arrangement with desired change 
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Fig. 3—Tracing type cloth for reproduction purposes. 
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Fig. 3c—Alongside of all views, A, B, C, are instructional notes on the 
steps and materials in photos 


P| 


Notes for View ‘C 

l Install a 2'/s-in. by 2-in 
centrifugal pump as shown in View “C.” 
654602-4 

2) Material of construction to be: 
a Pipe—Copper Tubing, Type L 
b Fittings—Mueller, solder 
« Valves—Bronze, gate, flange, outside screw and yoke, 


\llis-Chalmers Type SS-MH 
Material List 


All of these views show variations of the tracing cloth for reproduction. 
B, top, right 


eae 
i 


taps y 





ave. 
ay 


View “A” is top, left, 


Notes for View “‘A’’ 
(1) Install a 1'/,-in. Allis-Chalmers Type SS-SH centrifugal 
pump as shown between 101A and 101B reflex pumps 
(See Material List 654602-3) 
Material of construction to be: 
a Pipe—Copper Tubing, Type L 
b Fittings —Mueller, solder 
¢ Valves—Bronze, gate, 100 WSP, SLD, NRS, Class 
34, 438 


Notes for View ‘‘B”’ 
l Install a 2'/-in. by 2!/2-in. 

centrifugal pump as shown in View “B.”’ 
654602-5) 
Material of construction to be: 
a Pipe—Copper Tubing, Type L 
b) Fittings—Mueller, solder 
ri Valves—Plug, Dezurick, Teflon seat unless noted 
Connect joint “‘Z"’ to a 3-in. scrubber water return line at 
extractor platform. At this point install a 1l-in. bronze 
gate valve No. 40 and a blank. Steam wrap up to 1-in 
valve 
Connect 
feed pump 


\llis-Chalmers Type SS-MH 
(Material List 


joint ““Y"’’ to the discharge side of existing 102 
Install one 2-in. Dezurick plug valve (without 
Teflon seat) on top of existing pump. 

Connect joint ‘‘X’’ to the 2-in. line from the tank No. 211 
and install a 2-in. Teflon Dezurick plug valve. 


class 3 +, No. 42 
Install a new impeller in existing 102 reflex pump (Material 
List 654602-4) 
Remove existing 2-in. blind flange 
Add 2-in. piping as shown above 
Move 2-in. check valve to position shown 
Lines to be 2-in. copper with solder joint fittings 
New gate valve to be 2-in. bronze-solder ends 





views, and explanatory notes. This results in clear 


drawings and lower drafting costs. 
Expediters or Planners 


Since an engineering release made with the use of still 
photography tends to be short, brief and clear, the time 
spent by the expediter in getting familiar with the job is 
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below normal. This is because he can: 

(1) See the full scope of the project more rapidly. 

(2) Eliminate field trips because he can determine 
readily the necessity of scaffolding, frames, and accessi- 
bility to equipment. 

(3) Rapidly explain the full scope of the project to 
his superiors and other interested parties. 
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Fig. 4—Freehand isometric sketch as made from a photograph, right, 
allows parts to be labelled, di i indicated, suggested changes 





(4) Proceed more rapidly with more assurance since 
he need not visualize the completed project. 


Construction Personnel 


Experience shows that the actual field construction 
time can be reduced because the field workers or foreman 
do not have to visualize the end result from the written 
specification sheet or information furnished on a drawing 
but can quickly see the full scope of the project from the 
photograph. The foreman then proceed more 
rapidly with greater assurance and with less chance of 


can 


(See above under Expediters. ) 
from lengthy verbal 


error. 
Errors resulting 
which are sometimes forgotten or confused, can be reduced 


instructions, 


greatly by the use of the photographs. 

The construction workers can explain or ask questions 
of their supervisors without taking them to the job site 
by showing the photograph and describing the problem. 
This reduces the time of both worker and supervisor. 


Recommended Equipment 


The purchase of adequate and complete equipment is 
of prime importance in developing the use of still photog 
raphy as an engineering aid. Although there are vast 
assortments of photographic supplies on the market, the 
following is suggested as the minimum amount of equip 
ment necessary to take satisfactory pictures: 

(1) Conventional Camera. A camera with the follow 
ing characteristics gives satisfactory results: 

(a) Shutter speed ranges from approximately '/; to 

1 /ooo9 SEC. 

(b) Lens apertures from [3.5 to f32. 

(c) Lens of good quality. 

(d) Roll film type camera—size 620. 

(2) Polaroid Land Camera. Where the work 
proceed immediately and reprints of the picture are not 
necessary a Polaroid Land Camera with adequate flash 
attachment is useful. 

(3) Film. A very fast, panchromatic film of moderate 


must 
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where photo may be too dark for suitable marking. In addition it permits 
observation and referral of the original areas undergoing changes 


graininess, wide exposure and development latitude, and 
color sensitivity suitable for all types of indoor and out- 
door illumination gives favorable results. 

(4) Light Meter. A light meter, although not neces 
sary, is helpful to the amateur photographer to deter 
mine exposure data. 

The cost of the foregoing equipment would be in the 
range of $200 to $300. 


Useful Tips 


An efficient method of obtaining required or useful 
photographs would be first to photograph the entire area 
set aside for the project, taking as many pictures as 
might be of any possible use, since the cost of the photo 
graph is minor compared to the cost of the engineering 
time. As the project progresses and final releases are to 
be made the engineer should return to take specific 
photographs for the final drawings or records, if necessary. 

In addition to the ordinary photograph techniques 
used by the amateur, the engineer will find that he will 
obtain better results when it is necessary to use slow 
shutter speeds and fast film if he uses a Flexiclamp or 
holds his camera against a column or convenient struc 


ture or places it on some convenient available surface 
He can obtain a maximum depth of field by decreasing 
the lens opening. 

The equipment should be kept in good working order 


and should not be allowed to leave the plant. It is sug 
gested that a stenographer be responsible for signing 
equipment in and out. If this is done, one set of the 
foregoing equipment can suffice for as many as SO engi 
neers and draftsmen. As the various techniques become 
accepted engineering practice, additional equipment may 
be justified. Experience has shown that engineers will 
tend to accept the use of photography as an aid in their 
work if equipment is readily available and simple. 


Training Required 
For the amateur who is already familiar with the 
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camera, no formal training is recommended. For 
others, perhaps 1 hr of instruction in the use of the 
It may 


Those 


camera and equipment would seem advisable. 
be desirable to shoot one roll of practice film. 
planning to use the camera within the plant should be 
warned of censorship and security requirements and 
should be given careful instructions regarding the proper 
care of the equipment. 


Economic Limitations 


Still photography is most applicable to jobs where new 
equipment and piping are to be installed or relocated 
among existing equipment. In completely new areas 
under development, unless shown on a model, the use of 
still photography is limited. 

It should be recognized that sometimes the use of still 
photography supplements the other tools available and 
at other times the actual drafting and engineering time. 


Other Suggested Applications 


Although still photography has been used successfully 
in many applications, there are still many uses which are 
not discussed in this paper. Some of these uses are re 
cording of vendors’ testing procedures and setups, the 
use in conjunction with a model as a means of reducing 
piping drafting costs, material testing to meet required 
standards 
and as a means for setting up a file for future reference on 


a means of records for patent applications, 
different types of successful typical installations 


Summary 


Still photography has been used successfully as a means 


of reducing costs in engineering, drafting, expediting, 
and construction phases of a project. The savings result 
from a reduction in the number of plant trips and the 
simplification and clarification of drawings, written speci- 
fications and verbal instructions through the use of 
photographs. 

Some specific engineering and drafting applications 
where still photography has been used successfully are 
in equipment location, piping design, supplementing 
field instructions, aid in preparing free-hand isometric 
sketches, equipment assembly, conferences, general study 
work, scale model, bringing file and records up to date, 
initiating ideas, and simplifying piping drawings. 

It is not intended that ordinary snapshots taken by 
amateur photographers be used for applications requir 
ing professional service of an industrial photography de 
partment. Certain engineering applications can be better 
served by a professional photographer. In most cases, 
however, ordinary snapshots taken by engineers or drafts 
men will serve the purposes discussed in this paper. 

With almost no training and with only a relatively 
small investment in photographic equipment, the use of 
still photography gives engineers a simplified means of 
obtaining, transmitting and recording design informa 
tion. Although some initiative and perseverance are 
required initially, design cost savings can be realized by 
accepting this new technique as an engineering aid. 

In order to use this application as an aid, the engineer 
must use imagination, and foresight in his particular 
work. If the engineer consciously considers photography 
as an aid for every project during the early establishment 
of this technique, the use of still photography will 
shortly become an accepted engineering practice. 
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Industry Seminar Planned 


\ seminar of interest to engineers in public utilities 
and in various industries who are concerned with the 
installation and precipitation 
equipment will be held June 9 to 13 at The Pennsylvania 


operation of electrical 
State University 

Ralph E. 
engineering at Penn State is chairman of the seminar. 
The first day and a half will be devoted to the principles 
underlying the electrical precipitation process, and will be 
presented by Dr. H. J. White, director of research, Re 
search-Cottrell, Inc. 


Armington, associate professor of electrical 
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Electrostatic Precipitation 


The remainder of the week will be devoted to precipita 
tor applications with particular reference to public utili 
ties. There will also be discussion of the problems of 
energization and measurements. 

Seminar participants will be divided on three after 
noons into smaller special interest groups to discuss 
specific problems in precipitation, accompanied by one or 
more qualified “resource persons.” 

Inquiries should be addressed to the Extension Con 
ference Center, The Pennsylvania State University, 
University Park, Pa. 
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Fig. 1—Photo showing a few of the many Weibond Valves used around a 
high pressure boiler on the West Coast 


HE constant rise in boiler operating pressures and 
temperatures in recent years has presented a series 
of design problems to builders of boiler auxiliary 
One of the problems faced by both oper 
is that of 
used on and around high pressure 


equipment 


ators and manufacturers maintaining small 


valves, up to 2 inl., 
boilers. The solutions to this problem should be of 
interest and value to all plant designers, operators and 


equipment builders 
Design Essentials 


Prevention of leakage is the ideal of all designers and 
builders of small valves for high pressure boilers. Other 
include choice of suitable materials 
maintenance. Still another factor 
the desirable design feature of 


important factors 
and accessibility for 
is whether to sacrifice 
accessibility in order to include the features of a back 
seated valve 
Small valves may leak at one or more of three places 
1. At the seal between the body and the bonnet. 
2. Through the valve seat. 


* Manager of Engineering Department 
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High Pressure Valves 


for 
High Temperature Duty 


At present the need for high pressure valves for the 
sub-critical and some supercritical pressure boilers 
going into service seems confined to instrument and 


currently drain requirements. Here is an excellent 


report by a valve manufacturer on their developments 


for valves up to 2% in size. 


By RICHARD A. HANDSCHUMACHER, M.E.* 


Yarnall-Waring Company 


3. Through the stuffing box 

In high pressure-high temperature service, leaks at 
any of these points can cause serious hazards to personnel 
and be wasteful of fuel. 

For high temperature and pressure applications, the 
bolted bonnet valves using gasketed joints are being 
supplemented by the integral bonnet design. 

Today, all better grade valves for these services are 
made with an integral body welded to, or made in one 
piece with, the bonnet (integral bonnet or integral body 
and yoke type). These types of construction (Fig. 2), 
by eliminating the seal between the body and bonnet, 
automatically solve problem No. 1. 

To eliminate leakage through the seat, most modern 
high pressure valves are of the globe type, built with 
integral stellited seats (Fig. 3) instead of the screwed-in 
seat rings formerly used. This prevents leakage through 
the seat threads and radically 
valve seats and disks. 

Stuffing box leakage is still somewhat of 
but to a great extent it has overcome by the 
proper matching of approved ring packing with a cor 
steel valve stem. A form of 


reduces cutting of the 


a problem, 
been 


rosion resistant “loose” 
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Fig. 2—Three designs of modern welded bonnet valves with welding ends (a), left, shows “loose” backseating; (b), middle, “rigid"; (c), inhibited 
ring packing 


) 


Fig. 2(b) 
ig. Z 


r » 
A 


ig. 2(a)) or “rigid back-seating 1s provided 
by some manufacturers to provide protection for their 
packing and stem material in this area when the valve is 


The Welbond Valve 


using an inhibited ring packing, together with type 321 


in the open position Fig. 2(¢ 


stainless steel, has greatly reduced corrosion of valve 
stems and the resulting packing leaks 

Elimination of the need for valve stem packing is the 
This has 
been accomplished in some low pressure valves but still 


goal of all enlightened valve manufacturers 


remains to be solved in valves for use in high pressures 
ind temperatures 


Valve Uses 


[ypical uses include the following services 
Water wall and economizer drains 
Drum and superheater vents 
Water column and steam gage emergency shut-off 
Stop and bypass valves on continuous blowdown 
lines 
Steam and water sampling 
Desuperheater sprays and strainer blowoffs 
Stop drains and vents on instruments and other 
smnall service lines 
It will be noted that most of the typical uses are for 
‘dead-end’ or periodic blowdown service on which the 
disk with the valve 
normally shutdowns are minimized by 
double which 
leakage of a valve would be objectionable. 
Chus, the failure of 


operation or even cause a shutdown 


1S pertferably under the 


closed 


valving 


pressure 

Boiler 
those small lines in excessive 
a small valve can hamper boiler 
It is for this reason 
that valve design, selection, installation, operation and 
maintenance are important to all operators of high pres 
factors are discussed in the 


sure plants today. These 


remaining portions of this article 


Typical Designs 


Fig. 2 typical high 
there are, however, other manufacturers who provide 
variations of these designs 

When boiler pressures were in the 400 to 600 psi class 
and screwed-in standard 
leakage around the stem was common, so it became 
imperative in some installations to make provision for 
repacking the valve while it was under pressure. An 
entirely different condition exists today in many plants, 


shows three pressure valves, 


seat rings were practice, 


50 


for with operating pressures of 1500, 2500 and higher, 
the safety of operating personnel becomes an important 
lactor. 

Since many valves are used in the normally closed 
position with pressure under the seat repacking under 
pressure is not a problem as the packing is not under 
Under these conditions the 
feature of a non-backseated valve design has been found 


high pressure. accessible 
most acceptable and simplifies the servicing procedure 
when inspection or repair of the internal parts is required 
In those installations where the valve is normally 
open and the packing can be subject to high pressure, 
present practice under 
because of the hazard, some plants have found it neces 
sary to provide some form of backseating to minimize 
the hazard, caused by leakage, to unauthorized personnel 
who may attempt to repack a valve under high pressure. 
rhe “‘rigid’’ backseating gives a higher degree of pro 
tection under these conditions than type, 


prohibits repacking pressure 


the “‘loose”’ 
however, either arrangement usually creates some dif 
the authorized when the valve 
needs servicing 


ficulties for mechanic 
Che packing in valves of this type should not require 


ittention between annual shutdowns aside from oc 


casional tightening of the gland bolts. 


Valve Design Requirements 


Ventilated handwheel: Since valves around boilers 
are often in hot areas, it is essential that the handle not 
Otherwise, operating personnel may suffer 
the handwheel hand 


wheels, Fig. 4(a), give good service because they have 


overheat 


burns when using H-section 
These insure a cool handle 
under the most adverse operating conditions. If desired, 
T-type handle can be substituted for the round wheel 
similar to that shown in Fig. 2()). 

Accessibility for maintenance: Internal parts of high- 
pressure valves must be readily accessible for inspection 
ind maintenance. If these parts are difficult to get at, 
maintenance may be neglected, leading to costly troubles. 


large. ventilated openings. 


It is not uncommon for valves, whose internal parts are 
not accessible, to be cut out of the line and replaced by 
a spare, while repairs are made in the maintenance shop. 
The valve shown on Fig. 2(c) is arranged so all working 
parts can be removed through the top of the yoke 
Once these parts are taken out, the integral stellite seat 
is easily reached. After loosening the gland and re 
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Fig. 3—Integral stellite seat for the valve in 
Fig. 2(c). Disk is stellite-faced and free to 
turn on the stem for accurate seating 


moving its split bushing, the packing is removed by jack 
action of the stem. Then the tack weld of the yoke 
bushing is broken, the bushing backed out and the stem, 
packing and disk removed through the top of the yoke. 
Body and yoke: Since these valves are used in high 
temperature service, it is important that no distortion of 
the valve take place at its maximum operating tempera 
ture. A solution to this problem is the one-piece body 
and yoke, Fig. 4(d 
valve body to provide a single assembly that will not 
distort and provide a positive seal with the disk. Most 
modern valves have smooth inner surfaces and stream- 


The seat nozzle is welded to the 


lined contours to reduce turbulence and the pressure loss 
during flow of steam through the valve, Fig. 2. 

Valve stem and disk: To insure accurate seating of 
the disk when the valve is closed, the stem must be 
properly guided. In the design shown in Fig. 2(c), the 
stem is guided by bushings in the yoke, gland and stuffing 
box. The stem in most valves for high-temperature 
service is fitted with an extra long shank so the threaded 
section is not exposed to the high temperature. As 
pressures climb it 
provide a non-revolving stem in the packing area. 

To resist distortion and cutting from the effects of 
steam, small high 
pressure fitted with a stellite-faced disk. 
Attached to the stem to prevent loosening by tack weld 
ing to disk nut, the disk has a slight play to permit self 
aligning and tight seating without wear of the mating 
parts. 

Valve seat: 
if reliable service is to be expected. 


continue to may be necessary to 


high-temperature valves around 


boilers are 


Che valve seat, too, must resist distortion 
Different methods 
are used to secure freedom from distortion, excessive 
wear and leakage. The design in Fig. 4(4) uses an integral 
stellite seat welded to the seat nozzle. The nozzle, in 
turn, is welded to the body. An annular groove around 
the seat prevents distortion during assembly welding 
and in operation gives accurate seating for a positive 
seal when the valve is closed. 

Yoke construction: Fig. use of a 
smooth contoured yoke section combined with a slight 


bowing of the ribs can materially reduce the stresses. 


5 shows how the 


The slight bowing of the ribs (sometimes referred to as 
a ‘compensating yoke’’) acts as a safety feature in that 


it permits excessive loads to be absorbed by movement of 
the ribs, within the elastic limit of the material, without 


distortion. This feature tends to act as a spring when 
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Fig. 4—Ventilated H-section handwheel for 
welded-bonnet valve is shown at (a)., above 


Fig. 4b, above, is the seat nozzle ready for 
welding to the valve body and section of seat 
nozzle welded in place on the valve body 


the valve is closed and helps to maintain a tight seal 
between the seat and disk. 


Valve Materials 


The design in Fig. 2(c) is built in sizes ranging from 
'/,-in, to 2-in. for all services in the 1500 psi rating includ- 
ing straightway and angle patterns, with socket-welding 
ends. Table I lists the materials used in 1500 and 2500 
psi rated welded-bonnet valves of this design 

The valves similar to the one shown in Fig. 2(c) are 
built for a basic 1500 psi rating at temperatures up to 
In waterwall and economizer 
drain service the maximum allowable pressure is 3060 
psi at 700 F. 

The 2500 psi standard design shown in Fig. 2(c) is 
available in sizes from , in. to 2'/, in. Suitable for 
temperatures up to 1050 F. in steam service, this valve 


1050 F in steam service. 


may be used at pressures up to 5105 psi in waterwall and 
economizer drain service when the temperature does not 
exceed 700 F and frequent operation is not required of 
the revolving stem. 

Since these valves are basically designed for high 
pressure-temperature service, many of the manuiacturers 
use a chrome-moly material as standard, which enables 
direct shipment from stock and simplifies the manufactur 
ing and inventory problems. 


Valve Selection 


useful in choosing valves 
Design When 
choosing valves of this type be sure that they conform 
to the ASME Boiler Code. 

It will be noted that the valve temperature-pressure 
ratings will not always agree with those published by 
A.S.A. (American Standards Assn.) since the ASME 
Code permits each manufacturer to design his valve in 
accordance with the allowable material 
Each valve manufacturer is responsible for his 


Fig. 6 and Table II are 
2(c)) for high pressure boiler service. 


stress of the 
used. 
design to insure that such areas as the body thicknesses 
are within the allowable stress levels. 

To use Fig. 6, determine (1) the service for which the 
valve is to be used, (2) the maximum temperature of the 
fluid expected in service, and (3) the maximum pressure 
expected in service. 

Example: What is the maximum allowable pressure 
for a 1500 psi rating welded-bonnet valve handling 
1000 F steam ? 





Fig. 5—Yoke stress patterns using the brittle lacquer technique under equal 
leads before and after introduction of a smooth contoured yoke section 


Solution: Enter the bottom of Fig. 6 at 1000 F and 
project vertically to the 1500 psi valve curve. At the 
left read the maximum allowable steam pressure that the 
valve can handle at this temperature as 2020 psi. 

Example: Can a 1500 psi valve be used for 3000 psi 
economizer drain service at saturation temperatures 
695 F)? 

Solution : 
project horizontally 
curve. At the bottom read the allowable temperature 
as approximately 750 F, 
steam temperature, indicating that the 1500 psi valve 


6 at the side at 3000 psi and 
sidewards to the 1500 psi valve 


Enter Fig 


which is above the saturated 


can be used 
Che valves in Fig. 6 are used in the same manner for 
2500 psi valves. By entering Fig. 6 at the working 


pressure on the left and projecting to the correct valve 


curve, the allowable working temperature can be de 


termined or vice versa 
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Fig. 6—Selection chart for design welded-bonnet valves 


with a slight bow to the yoke ribs to reduce stresses. 


This allows the 


ribs through their movement to absorb some extra load. 


Example: A 2500 psi rated valve is to be used in steam 


service (for infrequent operation) at 4660 psi. 


What is 


the allowable working temperature of the steam? 


Solution : 


Enter Fig. 6 at the left at 


1660 psi and 


project horizontally to the right until the 2500 psi valve 
At the bottom of the chart read the 
maximum allowable steam temperature as 850 F 

When the pressure rating of the valve to be used is not 
known, enter the chart with the working pressure and 
working temperature and project from both values until 
the point of intersection is obtained on the chart. If 


curve is intersected. 


this point lies below the 1500 psi curve, then a 1500 psi 


valve is suitable. 


and 2500 psi curves, use a 2500 psi valve. 


If the point lies between the 1500 


If the point 


is above the 2500 psi curve, consult the manufacturer. 


Example : 


psi and 900 F steam service? 
used for 3000 psi and 1000 F steam service? 


rABLE | 


Parts 
Name 
Body 


Nozzle (stwy valve 


Gland 
Split gland bushing 
Disk 


Disk nut 

Stuffing box bushing 
Yoke bushing 

Stem 

Handwheel 

Hex nut 

Hex nuts 

Gland bolts 

Disk insert 


Packing 


MATERIALS USED IN 
WELDED-BONNET TYPE STEAM 


Materials 
Chrome-Moly steel 
Chrome-Moly steel 

integral stellite 
seat 
Chrome-Moly steel 
Stainless steel 
Chrome-Moly steel 
(stellite se iting 
face 
Stainless steel 
Nickel alloy 
Hard duronze 
Stainless steel 
Malleable iron 
Steel 
Steel 
Steel 
Stainless stee] (heat 
treated 


Jacketed type asbestos 


What class valve must be used for 2000 
What class valve must be 


N CONSTRUCTION OF A 


VALVE 


Specifications 
A-217-WC9 
A-217-WC9 


A-217-WC6 
Type 416 
A-182-F22 


ype 410 


Wire reinforced 
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FOR 1500 
(FIG. 


TABLE II—SELECTION TABLE 


2(c) 


AND 


WELBOND VALVES 


2500 


DESIGN) 


PSI YARWAY 


Temperature-Pressure Ratings of Yarway Welbond Valves 


Service - 1500 psi valves 
Temp., Yarway 
F Welbond 
100 3600 
150 3555 
200 3510 
3465 
3420 
3375 
3330 
3285 
3240 
3195 
3150 
3105 
700 3060 
750 3015 
800 2950 
850 2795 
S75 2680 
2560 
2425 
2290 
2155 
2020 
1760 
1500 
1175 
855 


250 
BO) 
350 
100 

150 
5OO 
550 
600 


650 


(HH) 
Q Aa 
O50 
975 
LOOO 
1025 
1050 
1075 
1100 


Solution: Enter the chart on the left at 2000 psi and 
project horizontally to the right until the 900 F ordinate 
is intersected. Since this point lies below the 1500 psi 
curve, a valve rated at 1500 psi should be used. Follow 
ing the same procedure for the 3000 psi, 1000 F applica 
tion shows that a valve with 2500 psi rating should be 
used. 

Table II permits easy determination of the 
pressure rating and ASA rating for valves (Fig. 2(c) De- 
The table is used when 


allowable 


sign) at various temperatures. 
the operating temperature expected is one of the values 
tabulated. If the not tabulated, use 


Fig. 6 on the facing page. 


temperature is 


Locking Devices 


Straightway design welded-bonnet valves can be used 
between the boiler drum and water 
For water 


for shutoff service 
gage, well as on the steam-gage lines. 
column and steam-gage service the valves shall be fitted 


as 
with a locking arm and padlock. This provides both 
the required lock-open device and indicator to show 
whether the valve is in the open or closed position 
Fitted this way, the welded-bonnet valve fully meets the 
requirements of the ASME Botler Code. In an emer 
gency, the locking device can be freed by a blow. 


Welding Engineers to Meet 


Ninety-five authors will present 63 the 
annual National Spring Meeting of the American Welding 
Society. The meeting will be held in St. Louis in con 
junction with the sixth Welding Show, April 15 to 17 
inclusive at the Kiel Auditorium,in St. Louis, while the 


papers at 
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A.S.A 
Rating 
3600 
3550 
3500 


Maximum allowable pressure psi, for 2'/, CR-1 MO valves 


2500 psi valves 
A.S.A 
Rating 
6000 
5915 
5830 
5750 
5690 
5625 
5550 
5430 
5210 
4925 
1620 
1300 
4025 
3745 
3470 
4660 3190 
1465 3055 
4275 2915 
4045 2775 
3820 2640 
3590 2500 
3360 2230 
2930 1945 
2500 1655 
1960 1480 
1425 1200 


Yarway 
Welbond 
6000 
5925 
5850 


5775 
5700 
5625 
5550 
5475 
5400 
5330 
5255 
5180 
5105 
5030 
4920 


Installation and Maintenance 


Piping adjacent to the valve should be supported in a 
manner to keep the thrust and bending moment on the 
valve to a minimum. Follow the recommendations in 
Section 6 of the ASA Code for Pressure Piping when 
installing piping and valve supports. 

Valve stems should be lubricated at regular intervals 
with superheat mineral oil 

If a valve is opened up to check the disk and seat 
during the annual boiler shutdown, the stem packing 
should be replaced. Jacketed asbestos packing, espe 
( ially selected for use with austenitic stainless steel stems, 
is used in high-pressure-high-temperature service 


Conclusions 


Small welded-bonnet valves are popular for steam and 
For 
specifically 


feed services around high-pressure boilers. best 


results in service, these valves should be 
designed for the conditions anticipated. A 
different designs are currently available 
Choose small welded-bonnet valves only after the 
class of service, operating pressure and operating tem 
perature are known. Use the data provided by the 
manufacturer when deciding pressure class to use. 


Maintain the valves regularly. Inspect annually. 


number ot 


five-day technical sessions will be presented at the Hotel 
Statler April 14 through 18, inclusive. 

Twenty-one sessions covering various aspects of weld 
ing will be conducted, with three papers read at each. 
Four of the sessions will be co-sponsored by the metals 
the American Society of Me 


engineering division of 


chanical Engineers. 





THE WESTERN PRECIPITATION 


“Transistomatic’ 


CONTROL 


NO TUBES! No 


SHIA CH0ICE P 


In the electrostatic precipitation of dust, fume and 
fly ash, no installation is completely modern 
without automatic control to maintain optimum 
Precipitator efficiency as the characteristics of the 
gas stream fluctuate. Compared with manual 
control, automatic control is not only 

more sensitive and more efficient, but actually 
costs less because of the vital savings it makes in 
labor and operating costs... savings so important 
that no profit-minded operator will want 
to be without them. 


But the important point to remember is this — 
Although many manufacturers of precipitation 
equipment offer units for precipitator automa- 
tion, no other unit is equal to the ‘Transisto- 

matic’’ Control for foolproof simplicity, rugged 

dependability or control accuracy! 


These are not idle claims. They can be easily 
verified by making your own comparison... 


A DESCRIPTIVE BOOKLET 


that gives further information 
will gladly be sent on request 


Write, wire or phone our nearest office! 


BY FAR, 

the 
Industry's 
Most 
Advanced 
Precipitator 
Contro/... 


RELAYS! NO COUNTERS! 


jetime Gpuiripiee/ 


Wel ACCURACY! The “‘Transistomatic’ does not 


base its ‘‘sensing’’ action on spark frequency alone—or spark intensity alone. 


Instead, it continuously integrates BOTH frequency and intensity to establish 


an overall ‘power value’ 


Compare DEPENDABILITY! The “Transistomatic” unit 


contains no parts of any kind requiring regular replacement. Moreover, 


that provides a new standard of control accuracy! 


the entire unit is completely sealed—moisture-proof and watertight. 


(Compare GUARANTEES! The “Transistomatic” is so 


foolproof and trouble-free it carries a lifetime guarantee! 


BEFORE YOU BUY ANY automatic precipitator control, be sure « 
to get the complete “Transistomatic” story. A folder is available # 
giving additional data. Or see your nearest Western Precipi- 3 


tation representative for further details! 


WESTERN 


PRECIPITATION 


CORPORATION 
Eng f ment ded Matera 4 and Eq F dustrie 
LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 « ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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By B. L. CANADAY 


Dowell Incorporated 


The in-place washing of regenerative air preheaters 
has proved an effective means of combatting the 
build-up of soluble deposits at the cold end of these 
units. Now a system of jet cleaning with water at 
pressures up to 3000 psi has been employed suc- 


cessfully in removing soluble and insoluble deposits. 


High-Pressure Jetting of Regenerative Air 
Preheaters 


N effective method has been found for removing 
This 
cleaning method uses jets of water at pressures up 

to 3000 pounds to remove scale hydraulically 
Preheaters increase boiler efficiency by removing heat 


insoluble deposits from preheater elements. 


from furnace exhaust gases and using it to preheat air en 
tering the furnace’s combustion chamber. There are 
three major types of air preheaters, plate, tubular, and 
regenerative Regenerative preheaters are now most 
widely used in power plant designs. 

A regenerative heater consists of a shaft, usually verti- 
cal, rotor (a cylindrical mass of heat 
transfer The heat-transfer elements 
are a honeycomb of vertical passages made of corru 
Che rotor is mounted between two 


One duct car 


around which the 
elements) turns 
gated sheet metal 
ducts, with about half of its area 1n each. 
ries hot exhaust gases from the furnace, while the other 
brings incoming air to the furnace combustion chamber. 
The constantly turning rotor is continuously heated and 
cooled by the exhaust gases and air as it transfers heat 
from the gases in one duct to the air in the other. 

a regenerative heater varies ac 
\ typical 


The physical size of 
cording to the capacity of the generating unit 
preheater for a million pound per hour boiler would have 
a rotor mass 20 ft in diameter and 6 ft high. Vertically, 
there are usually three lavers of sheet-metal elements. 
The cold-end (baskets) for 
cleaning in an orderly fashion. 


elements can be removed 


When the preheater is in operation, particles from the 
exhaust gases are deposited on the metal elements, plug 
ging them and closing off their passages. These deposits 


reduce flow and increase pressure losses 


Preheater Deposits 


Such deposits are of two main types. The first 1s a 
highly-soluble deposit which accumulates largely at the 
cold end of the rotor. Most of these deposits can be 
washed away, leaving only small amounts of insoluble 
material on the surfaces of elements However, when 
the heater is returned to service, these residual deposits 
bake onto element surfaces and become even more difh 
cult to remove. After repeated washings, such accumu 
lations of insoluble deposits create a serious problem. 
The other type of deposit consists of slag and refrac 
tory material carried from superheater and reheater sec 
tions of the steam generator into the hot end of the pre 
heater elements break into small 
pieces, lodging within passages of hot end elements and 
restricting passage of finer flue dust particles through 
This type of deposit cannot be removed 


These particles 


the preheater. 
satisfactorily by conventional washing methods. 

In the past, it has been necessary to disassemble and 
scrape by hand heat-transfer elements which did not 
respond to water washing, or to replace them with new 


elements. Either procedure would keep boilers out of 


TABLE 1—Test Data 


Description of sample 


Preliminary tests 
Qualitative 
Qualitative 


contains iron oxide 
SiOe, 29% 


Solvent 
Amount, 
Cu Cm Type 
% HCI 
HC! 
m Te ] 2%, soda ash 
% HCI 


} soda ash 


Residue fro 
Residue from 
Residue from 
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brown and tan colored 
no effervescence in acid 
silicate 


Temperature, I Hr 


brittle pieces two to three millimeters thick 


and sulfur compound 


umulative ‘ 
of Original 
Sample 
Dissolved 


Time Concentration Wt. of Residue 


of Used Solvent, ‘ G 
150 1.4 2.75 21 
110 1.8 

110 3.18 23 
110 1.8 90 30 
110 75 $3 
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Fig. 1—Positive displacement, triplex pumps capable of delivering 75 gpm 
at 3000 psi are truck-mounted for flexibility 


operation so that a scheduled outage time was needed. 
In 1943 an effort was made at one plant to remove these 
non-soluble deposits by chemical action. Data Table 
No. | gives the results of a chemical analysis of the de 
posits. As the table shows, when the deposits were ins tu 
ble in water, they were also relatively insoluble in acid 
The removable portions of the elements were placed in 
a vat Alternate stages of acid and soda ash were then 
applied to the elements until they were clean. While the 
treatment cleaned these portions of the elements success 
fully, it was expensive and slow, and did not clean the ele 


ments which could not be removed from the rotor 


Jet Cleaning 


In 1954 a new cleaning method employing high velocity 


jets of water was applied to the problem of cleaning Ljung- 
Water pressure for the cleaning 


strom air preheaters 
treatments was furnished by mobile, high pressure pumps. 
Chese positive displacement, triplex units are designed to 
deliver 75 gpm at 3000 pounds pressure. Fig. 1 shows 
two of these truck-mounted pumps in position, ready to 
begin a cleaning treatment. In order to maintain maxi 
water from the 2-in. pump discharge was 
These streams were 


mum pressure 
two l-in. hoses. 


in. hoses near the jet head. 


divided between 
then split into four 

Sixteen specially dev eloped, tapered jets were mounted 
in the jet head rhey are designed to produce minimum 
turbulence in the jet stream in order to make efficient use 
of pumping energy. Their ' j»-in. openings will pass 4 
gpm at 3000 pounds pressure, and will hold a stream to 
gether more than 15 ft through the air. 

Usually, two of these jet head assemblies were used in 
the cleaning treatments, one mounted beneath the pre- 
heater unit, and the other mounted above it. Photo- 
graph No. 2 shows a jet head mounted beneath the heat- 
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TABLE 2 


Ohio Power Company, Tidd Plant 
Unit No. 2 Air Preheater Performance 


labulated below are a series of readings obtained in order to determine air 
and draft losses of Boiler No. 21, before and after the most recent cleaning 
Date — 5/53 10/26/53 2/24/5 3/12/5 6/16/54 8/25/54 
Air flow 1050 1030 920 925 995 1060 
Steam flow 1140 1110 1135 
Excess air 9 
F.D. fan out 

let, in. water 
Secondary air 

in. water 
Econ. outlet 

im. water 
Air htr. outlet 

in. water 
IL. D. suction 

N., in. water 
I.D. suction 

S., in. water 
N. ash hopper 

loss, in. water 
S. ash hopper 

loss, in. water 
Prehtr. gas 

press. loss in 

water 
Prehtr. air 

press. loss 

in. water 
Expected air 

press. loss 


n. water 5.9 5.7 9 


The following comments are those of an Ohio Power Company Results 
Engineer 

“In one manner of speaking, we might say that the last set of readings is a 
termination of a problem which has been with us eral years Cleanli 
ness was restored to a condition more than equal te that existing at the start 
of 1949 We do not yet know all the answers in regard to the cause of our 
serious preheater fouling, but we do have a method of washing which will 
successfully clean it With this in mind, two curve sheets are attached which 
illustrate the rate and degree of fouling and the effect of washing, from early 
n 1949 to the present These curve sheets tell the story, I believe, much 
better than any words I might use 


for sev 


transfer elements. The mounts to which the jet heads 
are attached have roller bearings which run along U- 
The jet heads are positioned along the 
The screw rod cannot be 
seen in Fig. 2, but one is shown in Fig. 3. Here the upper 
jet head is in position to begin the cleaning treatment. 
The details of mounting the U-beam vary in different 


channel beams. 
beams by means of screw rods. 


installations. 
from the rotor hub outward, allowing the cleaning head to 
traverse the full radius of the rotor. It must be solidly 
attached in order to withstand the reaction forces of the 
jets. So that the streams from the two jet heads will not 
oppose each other, either the positions of the mounts 
must be staggered, or the jet heads must be placed so 
that they are working on different radii. The rotor must 
turn continuously during the cleaning treatment so that 
the 16 jets can penetrate all of the small passages in the 


In general, it is positioned so that it runs 


elements as they pass by 

The treatments usually started at the rotor’s outer 
edge. The jet heads were positioned and the rotor was 
started at about ';; rpm. The jet heads were left in 
this position until the rotor had made three complete 
Then they were moved the width of the 
This procedure was repeated 


revolutions. 
jet head closer to the hub. 
until the outside two feet of the rotor had been cleaned. 

The rotor’s velocity was then increased to ! yj rpm. 
The shorter radius near the rotor’s hub where the jet 
heads were then working gave them more cleaning time 
Also, there was usually less foul- 
Therefore, it was possible 


through each passage. 
ing material deposited there. 
to increase the speed of the rotor and still maintain proper 
cleaning action. (See p. 58 for Figs. 4,5,6,7 on Pro- 
cedures). 

When the next two feet of the rotor’s radius had been 
cleaned, the jets were allowed to work for only two revolu- 
tions of the rotor. When the outer six feet of the rotor’s 
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Fig. 2—Special jet head is shown mounted beneath the heater elements. 
Note the different supply hosing 


ten-foot radius had been cleaned, the speed of rotation 
was increased to rpm, and the rest of the heater was 
given only one pass. The rotor was then inspected, and 
if any areas still contained fouling material, they were 
further treated until they were clean. 

Fig. 4, 
treatment. 
blown about 


was approaching 2000 psi. 


5 and 6 show progressive steps in the cleaning 
In Fig 
at the start of operations. 
In Fig. 5, the rotor has made 
one revolution while water pressure and rotor speed were 


1, loose, powdery material is being 
Pressure here 


adjusted. The pressure is now 2800 psi. In Fig. 6, the 
jet assembly has worked in the first swath during two re\ 
olutions of the rotor, at 2800 psi, and has been moved 
into the second swath. Part of the jet stream from the 
bottom jet assembly is coming through all the elements 
and striking one of the high pressure hoses. 

Fig. 7 gives a closeup view of the first cleaning swath in 
the top element after two revolutions have been com- 
pleted. The severe plugging of the uncleaned part of the 
element can be seen in sharp contrast to the cleaned por 


tion. P. 58 shows the Procedures in step form. 


Cleaning Results 


The cleanness of the elements could be estimated at 
any time during the cleaning by observing the jet stream. 
When the elements were clean, the lower jet completely 
penetrated them, and could be seen emerging at the top. 
The action of the upper jet head could be observed from 
either the top or the bottom. If the passages were 
stopped, the jet streams did not completely penetrate 
them. When the passages were open, the streams passed 
through, Fig. 6, p. 58. 

The best inspection method during the actual cleaning 
was to view a light through the rotor. After the first 
pass over a swath, light showed through in spots. After 
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screw rod in the U-channel beam above the jet head support 
permits positioning the jet with respect to the heater 


the third pass, practically all of the passages were clear. 
By the fourth pass, only an occasional passage showed 
any blockage. 

Experience has shown that cleaning treatments can be 
carried out more quickly when the unit has been washed 
with low-pressure water streams, thoroughly wetting the 
deposits, before the treatment begins. It has also been 
found that the use of surface-tension-reducing agents 
materially decreases the cleaning time. The acid which 
is generated when water contacts the scale can be neutral 
ized by an alkaline solution. 

Detailed data on the results obtained by this cleaning 
method are given in Data Tables 2, 3 and 4. The data 
shown are furnished through the courtesy of the company 
named in each data table heading. 


TABLE 3 


Baltimore Gas and Electric Company 
Gould Street Station 
Boiler No. 3 

East preheater cleaned by high pressure jetting from top only 

West preheater cleaned in normal manner (low pressure water from top 
only 

Pressure Drop Across Preheaters 

West 

4 Oin. water 


4. S8in. water 
jetting from top and 


East 
Before cleaning 4 3in. water 
After cleaning 3.7 in. water 
East and west preheater cleaned by high pressure 
bottom 
lin. water 
water 


Before cleaning 3.9 in. water i 
After cleaning 3.2in. water 3.5in 


TABLE 4 


Service Electric and Gas Company, New Jersey 
Kearny Generating Station 


Publi 


Weight of basket before jetting and weight of basket after jetting showed 
following 
86 pounds of dirt removed 
2-66 pounds of dirt removed 
3-—97 pounds of dirt removed 
No. 4—-81 pounds of dirt removed 
Based on basket No. 2 this would be about 6 tons of dirt removed per set of 
heaters 
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Progressive Steps in Jet Cleaning Go Like This... ..........2206. 


e up. Pressure is now at 2800 psi 


4 Loose, powdery material surrenders to a 2000 psi 5 Water pressure and rotor speed have been picked 


e blast and is blown free 


Two revolutions have been completed and elements Contrast between cleaned and uncleaned elements 
e are so clean bottom jet stream blows through .. . e shows clearly in closeup below 
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American Power Conference Program 


HE twentieth 

the American Power Conference will 
be held on March 26, 27 and 28 at 
the Sherman Hotel in Chicago 

The Conference is sponsored by 
Illinois Institute of Technology in co 
operation with fourteen leading universi 


innual meeting of 


ties and ten national and regional socie 
ties throughout the United States 


Wednesday, March 26, 1958 9:00 a.m 
Registration 

10:00 a.m 12:00 N Ope ning Meet 
ing 

12:15 pm loint APC-ASME Lunch 
eon Spo l American Society 


Chairman Landis, Presi 
dent, ASMI 

Co-Chairman: E. P. Berg, Chairman 
Chicago Section ASM! 

Speaker: J. W. McAfee, President 
Union Electric Company of Missouri 


James N 


2:00-5:00 p.m 
sored by Power Division of ASME 
Chairman: W. E. Hopkins, Chair 

man, Power Division ASME and Me 

Stone and Webster 


Steam Turbine Spon 


chanical Engineer 
Engineering Corp 

Co-Chairman: R. Clay Porter, Pro 
fessor of Mechanical Engineering, Um 
versity of Michigan 

Steam Turbines for Nuclear Power 
Plants,” by J. A. Carlson, Supervising 
Engineering 
Electric 


Engineer, Large Turbine 
Department Westinghouse 
Corporation, Philadelphia, Pa 

High Temperature Steam Turbine 
Design Improvements from Operating 
Experience by E. P. Hansen, Assis 
tant Chief Engineer, A. C. Holmes, 
Engineer in Charge, Steam Design and 
J. J. Fleischmann, Supervisory Engi 
neer, Mechanical Design, Steam Tur 
\llis-Chalmers Mfg 

lurbine Generators for the °60’s,”’ 
by C. E. Kilbourne, Manager, Product 
Planning and Marketing Research and 
C. W. Elston, Manager, Turbine Engi 
neering, Large Steam Turbine Gener 
ator Department General Electric Co. 


bine Department 


2:00-5:00 p.m Water 

Panel Discussion 

Chairman: S. F. Whirl, Chemical 
Operating Engineer, Duquesne Light 
Co., Pittsburgh, Pa., and Past Chair 
man, Executive Committee, Engineers 
Society of Western Pennsylvania 

Co-Chairman: T. J. Hodan, Man 
ager, Water Conditioning Section, Allis- 
Chalmers Mfg. Co 


Technology I 


Deaeration 
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‘‘Deaerators—Manufacturers’ View 
point,’’ by Ralph M. Lemen, The Per 
mutit Co. 

“Condenser Hotwells 
ers’ Viewpoint,” by R. A 
Allis-Chalmers Mfg. Co 

‘‘Deaeration—Boiler Manufacturers’ 
Viewpoint,’ by H. A. Grabowski, Com- 


Manufactur 
Wilson 


bustion Engineering Co 

‘“‘Deaerators—Operator’s Viewpoint,” 
John R. Bryant, Union Electric Co. 

“Condenser Hotwells—Operator’s 
Viewpoint,”’ by A. M. Guy, Southern 
Indiana Gas and Electric Co 

‘“‘Deaeration—Design 
Viewpoint,”’ by W. R. Steur, Sargent & 
Lundy. 


Engineer’s 


2:00-5:00 p.m. Heating, Ventilation 
awd Air Conditioning. Sponsored by 
the Heating and Air Conditioning 
Division, Chicago Section, ASME 
Chairman: E. P. Berg, Chairman, 
Chicago Section, ASME 

Co-Chairman: Howell J. Holloman, 
Mechanical Engineer, Ragnar Benson 

Ventilation of Research Nuclear Re 
actors,’ by John Dolio, Partner, Shaw, 
Metz and Dolio 

The Multistage Heat Pump and Its 
\pplications,”’ by Robert G. Werden 
General Sales Manager, Engineered 
Machinery Division, York Corp 

Central Station Ventilation,’ by 
Robert W. Patterson, Sargent and 
Lundy 


30-10 :00 p.m. Evening Forum 

\ progress report on nuclear develop 
rents in the electric power industry 
Executives of a number of 
utility companies will describe the cur 


electric 


rent status of the various nuclear 
reactor projects in which they parti 


cif vate 


Thursday, March 27, 1958 9:00 a.m 
12:00 Noon. Central Stations I 
Co-Chairman: H. L. Solberg, Head, 

School of Mechanical Engineering, Pur 

due University, Lafayette, Ind 

Operating Experience with the First 

Commercial Pressure 

Steam-Electric Generating Unit at the 

Philo Plant,’’ by T. T. Frankenberg, 

A. G. Lloyd and E. B. Morris, American 

Gas and Electric Service Corp 
“Operating Experience with the First 

Commercial Universal Pressure Steam 

Generator at Philo,’’ by J. D. Andrews, 

Jr., and P. H. Koch, Application Engi 

neers, and E. A. Pirsh, Staff Engineer, 

Babcock and Wilcox Co. 

“Operating Experience with the First 


Supercritical 


ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 
FEATURES 














Y Se 
a | 








These important fuel-saving main- 
tenance-reducing features are ob- 
tainable with Enco boiler baffles— 
and only with Enco baffles. 
+ Streamlined gas flow 

Uniform gas flow 

Elimination of bottlenecks 

Reduced draft losses 

Higher heat transfer 

Cleaner heating surfaces 

Less use of soot blower 

Special provision for expansion 

Easy tube replacement 

Adaptable to any v:ater-tube 

boiler, fired by any fuel 
Each application is designed on the 
basis of more than a quarter cen- 
tury of experience in this special- 
ized branch of power engineering. 


Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 


in Canada: Rock Utilities Lid., 80 Jean Talon $1. W., 
Montreal, P. Q. ac-s0e 
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TAYLOR 
COMPARATORS 


for FAST, ACCURATE 
pH, 
PHOSPHATE 


TESTS 


to insure precise 
control 


j 


Taylor Comparators allow you to 
make quick, accurate colorimetric 
tests for pH, phosphate, silica, nitrate 
and anti-sliming agents right on the 
spot. In a matter of minutes, you get 
dependable operational data to help 
you determine the exact amounts of 
chemicals needed to properly control 
scaling, corrosion, embrittlement or 
sliming in boilers, condensers or cooling 
towers. Tests are made by placing 
the treated sample in the middle tube 
and moving color standard slide across 
until the sample matches one of the 
standards. Values are then read directly 
from the slide. 

To determine water hardness with the 
ease and accuracy of our alkalinity 
titration, use the Taylor Total Hard- 
ness Set. 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Compar 
ators to assure accurate results. All 
Taylor liquid color standards carry an 
unlimited guarantee against fading. 
SEE YOUR DEALER for Toylor sets or 
immediate replacement of supplies 
Write direct for FREE HANDBOOK 
“Modern pH and Chlorine Control” 
Gives theory and application of pH 
control. Illustrates and describes 

complete Tayior line. 


W. A. TAYLOR %3° 


416 STEVENSON LANE @ BALTIMORE 4. MD 


Commercial Supercritical Pressure 
Steam Turbine Built for the Philo 
Plant by R. Sheppard, Manager 
Product Engineering 
Steam-Turbine Generator Dept., Gen 
eral Electric Co 


lurbine Large 


9-00 a.m.-12:00 No Fuels. Spon 
ed by the Fuels Division of ASMI 
Chairman: Vaughn Mansfield, Chief 

Engineer, Peabody Coal Co 

Aspects of Underground 

Gasification Processes by Coultas D 

Pears, Head of Analysis and Measure 

ment Section, Engineering Dept., South 

ern Research Institute John Capp 


Energ 


Acting Superintendent of Gorgas Ex 
perimental Station, U. S. Bureau of 
Mines; and Milton H. Fies, Vice Presi 
dent—Coal Operations, Alabama Power 

Economic Trends Affecting Trans 
portation of Energ by S. B. Smith 
Ebasco Services In 

Fuel Availability and Future Power 
Demand by Harlan W Nelson 
Battelle Memorial Institute 

Future Outlook for High Energy 
Liquid Fuels,’’ by C. C. Miesse, Super 
visor, and Paul Lieberman, Associate 


Research Engineer, Combustion Re 
search Section, Armour Research Foun 


dation 


12:15 p.m Joint AP 


eo Spo) sored by the 


AIEE Lunel 
American I) 
fille of } lectrical I nereers 


Chairman: Walter J]. Barrett, Presi 


dent, American Institute of Electrical 
Engineers 

Co-Chairman: E. G. Norell, Chair 
man, Chicago Section, AIEI 

Speaker: Major General Charles G 
Holle, Department of the Army, Office 
of the Chief of Engineers, Washington 


2:00-3:00 p.m Central Stations II 
Chairman: Johan A. Carlson, Super 


visory Engineer, Large Turbine Engi 
Westinghouse Electri 


neering Dept 
Corp 

Co-Chairman: G. F. Markley, Chair 
man, Power Section, Chicago Section 
ASME and Sales Engineer, Babcock & 
Wilcox Co 





UNAFRAX CONSTRUCTION CO. 


LO. 3-2431 (do. PGH. PA. 


ORGANIZED IN 1956 BY 
P. C. FOCER AND PAUL I. NEFF 
AFTER COMPLETE DISSOLUTION OF 


UNITED REFRACTORY CONST. CO. 


“LET UNAFRAX CONSTRUCTION 
CO. SOLVE YOUR REFRACTORY 
AND INSULATION PROBLEMS FOR 
BOILERS—FURNACES 
KILNS—INCINERATORS" 


405 MCNEILLY ROAD 
PITTSBURGH 26, PA. 











How to Reduce the Hazard of In 
operative Check Valves, by L. H. Carr 
Director of Engineering and Research, 
Edward Valves Inc 

[he Turbo-Furnace for Multifuel 
Firing,”’ by C. F. Hawley, Chief Me 
chanical Engineer, Riley Stoker Corp 

From Boiler Boil-Out to Operating 
Date,’’ by J. A. Donald, N. A. Miller, 
and C. D. Blanke, Sargent & Lundy. 

Vulnerability of a Central Station 
Power Plant to Attack by a Nuclear 
Weapon,’ by David B. Singer, Armour 
Research Foundation 


2:00-5:00 p.m. Water Technology II 

Ion Exchange 

Chairman: J. F. Wilkes 
Research and Development 
Chemical Co 

Co-Chairman L. F. Wirth, Jr 
Manager, Ion Exchange Division, Na 
tional Aluminate Cory 


Director 
Dearborn 


Cation 
Paulson 


High Temperature (475 F 
Exchanger Data by C. F 
Atomic Power Division, Westinghouse 
Electric Corp., and C. E. Johnson 
National Aluminate Corp 

Effect of Dissolved Oxygen on Some 
Performance Characteristics of Weak 
and Strong Base Anion Exchangers,” by 
Irving B. Abrams, B. N. Dickinsen and 
M. R. Roberts, Chemical Process Co 

“Comparison of Mixed Bed and Four 
Bed Demineralizers,”’ by F. B. Wink 
Niagara Mohawk Power Corp., and 
Durando Miller, Permutit Co 

Demineralizer Treating Hot Lime 
Zeolite Effluent,’ by A. K. Sukumar 
Ford Motor Co., Dearborn, and S. B 
Applebaum, Cochrane Corp 


Frida Var 28. 1958 9-00-12-00 
Voon Gas Turbines 


\ Gas Turbine in the Industrial 
Steam Power Cycle,”’ by J. E. Parker 
Union Carbide Chemicals Co 

How to Integrate Gas 
with Other Generation in an Econom 
ical Utility Generating System b 
W. D. Marsh, General Electric Co 

Gas Turbines As An Economic Gen 
erating Source by W. H 
Westinghouse Electric Corp 
Strong, Westinghouse Electric Corp 


lurbines 


Ferguson 
ind R. | 


9 :00-10:30 a.m. Water Te 
Vuclear Powe 

Chairman: M. D. Baker, Chairman, 
ASME Joint Research Committee on 
Boiler Feedwater Studies, and Chief 
Chemist, West Penn Power Co 

Co-Chairman: Selden Adkins, Man 
ager, Consulting Service, National Alu 
minate Corp 

Effect of Local Boiling on Corrosion 

and Deposition on Reactor Heat Trans- 
fer Surfaces,”’ by R. T. Esper and W. E 
Hopkins, Jr., Westinghouse Electric 
Corp., and C. Jacklin and J. H. Phillips, 
National Aluminate Corp. 

“High Flow Rate Demineralization 
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for Boiling Water Reactors,’ by H. W 
Frazer, Infileco, In \. B. Sisson 
Commonwealth Edison Co., and R. C 
Reid, General Electric Co 


10:30-12-00 No \ ear Energy I 


Co-Chairman I \ McCloska 
Partner, Sargent & Lundy, Engineers 
Friday, March 28,1958 2:00-5:00 p.m. 

Chairman faymond D. Maxson, 
Senior Vice President ommonwealth 
Edison Cx 

Co I Darwin Krucoff, Su 
pervisor Reactor and Nuclear Systems 
Physics Researcl \rmour Research 


Foundation 


2:00-5:00 pan ; ul Pla 


Chairman Myron B. Golber, Ar 
mour & Co 
Design of Small Industrial Power 
Plants to Secure Maximum Net Earn 
ings,’ by Andrew A. Cummins, Cum 
mins & Barnard, It 
New Ideas for Industrial Boiler 
Plant Coal Handling Arthur J 
Stock, Stock Equipment ¢ 
Short-Cut Methods of Quickly Eval 
uating Alternate Steam and Power 
Supplies for Industrial Plants,’ by W 
B. Wilson and D. L. E. Jacobs, General 
Electric Co 








DEOXY-SOL 


SOLUTION OF HYDRAZINE 


e Oxygen- 
° Scavenger 
* for 
e Boiler Water 


e Treatment 


AIRMOUN 


CHEMICAL CO... INC. 
| 136 Liberty st., New York 6, N.Y. 




















Midwestern Representative 
J. H. DeLamar & Son, Inc 
4529 No. Kedzie Avenue 
Chicago 25, Ill, 


Ask for pamphlet BW-7 
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“He Has Nine Lives” 


~ 


.. but for long collector life 
THE NEW 5 RWS 


Aerotec’s latest development in the field of erosion 
resistant dust collector tubes is unique. 

Aerotec engineers proved, by accelerated tests under 
erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 
assures maximum resistance to abrasion. 

These tests are substantiated by actual installations. 
They now establish the Aerotec 5 RWS collector with 
white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 
collection. 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 
problem. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadian Affiliates: T. C. CHOWN, LTD., 164 Metcalfe Ave., Westmount, Montreal 6, Que. 


Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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PEABODY 
: os os 4 


Combination 
Fuel Burner 


Fora 
Steam Output to 


150,000 Ibs. per hr. 
PER BURNER 


Recently selected by two 
prominent U.S. Public Utility 
Companies to fire steam 
generators of 1,200,000 and 
1,800,000 Ibs. per hr. capacity. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 








Advertisers’ Index 


Aerotec Corporation, The 

Air Preheater Corporation, The..28 

Alco Products, Inc 

Allis-Chalmers Mfg. Company, 
Construction Machinery Div. 

Allis-Chalmers Mfg. Company, 
General Machinery Div 

American Blower Corporation. 


Bailey Meter Company........ 5 
Baltimore & Ohio Railroad.... . 
Bayer Company, The 
Bituminous Coal Institute.... 

22 and 23 


Buell Engineering Company, 


Cambridge Instrument Com- 


Carborundum Company, The. 
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Clarage Fan Company 
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Combustion Engineering, Inc.. 
Second Cover, 16 and 17 

Combustion Publishing Com- 


Copes-Vulcan Div., Blaw-Knox 
Company 

Crane Company 

Curtiss-Wright Corp 


Dampney Company, The...... 24 

Dearborn Chemical Company. 

De Laval Steam Turbine Com- 
pany 

Diamond Power Specialty Cor- 
poration. .12 and 13, Third Cover 

Dowell Inc Fourth Cover 


Eastern Gas & Fuel Associates. 31 
Economy Pumps, Inc : 
Edward Valves, Inc 


Engineer Co., Th 


Fairmount Chemical Co., Inc.. 61 
Flexitallic Gasket Company... ° 
Fly Ash Arrestor Corporation, 


General Refractories Company 
Graver Water Conditioning 


Hagan Chemicals & Controls, 
4 and 42 


I 
Harbison-Walker Refractories 
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Johns-Manville 


M. W. Kellogg Company, The. 
Koppers Company, The 


Leeds & Northrup Company.. 20 
W. K. Mitchell & Company... 19 


— Aluminate Corpora- 


Norfolie and Western Railway. 


Pacific Pumps, Inc 
Peabody Engineering Corpora- 


Pennsylvania Crusher 
Bath Iron Works Corp 
Pittsburgh Piping & Equip- 
ment Company 
Powell Valves... 
Prat-Daniel Corporation 
Henry Pratt Company........ 


Refractory & Insulation Cor- 
poration 

Reliance Gauge Column Com- 
pany, The 

Republic Flow Meters Com- 
pany 

Republic Steel  y -—namepeate 

Research-Cottrell, Inc.. 

Richardson Scale Company. . 

Rohm & Haas Company. . 


Standard Tube Company 

Stock Equipment Company... 

10 and 11 
Sturtevant Mill Company 
Sy-Co Corporation 


W. A. Taylor and Co.......... 
Todd Shipyards Corp., Prod- 


Unafrax Construction Com- 


Walworth Company.. 
Western Precipitation Corpora- 


Westinghouse Electric Corp... 

Westinghouse Electric Corp., 
Sturtevant Div 

C. H. Wheeler Mfg. Company. 

L. J. Wing'Mfg. Company 


Worthington Corp 


Yarnall-Waring Company.. 
Yuba Consolidated Industries, 
Yuba Heat Transfer Div.. 
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Pay 


@ Longer Service Life 
© Lower Maintenance Costs 


@ Saving Installation Time 
@ Smaller Inventory of Refractories 


R&i, pioneer and a leading 
producer of castable refractories, 
offers MOLDIT— the most successful 
line of hydraulic setting, castable 
refractory materials for the greatest 
range of industrial heating 
applications. 

With Moldit—mixed as ordinary 
concrete—you pour, cast or gun 
your own refractories in any size 
and shape, fast. There’s no ram- 
ming or pounding. No high-cost 
inventory of special shapes to 
maintain. 

MOLDIT LASTS—outlasts the rest. 
That's why it is constantly replacing 
other refractory materials. Moldit 
air-sets, without prefiring, to full 
refractory hardness. It's stronger, 
more resistant to thermal shock and 
abrasion, impervious to moisture. 
Plant after plant reports reductions 
of as much as 90% in repair and 
maintenance costs when Moldit 
Castables replace other refractories. 

If you have trouble with your 
present refractory brick, shapes or 
linings, you can end it with Moldit 
Castables. 


REFRACTORY 
CASTABLE AND 
BONDING 
CEMENTS 
. 
INSULATING 
LOCK, BLANKETS 
AND CEMENT 


RY, & INSULATION. 


124 Wall aoa © New York 5, N. Y. 


Ashpit of large coal-fired boiler completely 
“gunned” with R&I Moldit. Records show 
not a single repair required in 11 years of 
constant service in a number of ash hoppers 
lined with Moldit. 


Gunning a 512" thickness of Moldit Chrome 
Refractory on a boiler floor for maximum 
resistance to molten slag at 2750° to 
2850° F. Such floors have been in service 
for 6 and 7 years without a failure. 


FOR EVERY REQUIREMENT 


There are 10 Moldit Refractory and In- 
sulating Refractory Cements to best meet 
specific thermal, mechanical and chemi- 
cal corrosion conditions from 2000° to 
3000° F. 

Send for catalog on Moldit Castables. 
Also get the story on R&l Super #3000, 
the truly “wonder” refractory bonding 
mortar. 


ienakd Sid 





Workman welding copper-nickel 
tubes to foot-thick steel tube sheet 
with 140-monel electrodes. Under 
destructive testing, rolled joints 
and tubes welded with cupro 
nickel rods leaked at elevated 
pressures, but tubes welded with 
140-monel electrodes were leak- 
proot at 9600 ps! 


End view showing torus ring 
welded to channel and channel 
cover. Access to head is obtained 
by cutting ring with special tool; 
torus ring can be re-used. Conven- 
tional split key ring assembly tak- 
ing the load on the cover is re- 
tained 


Other Divisions Mann} 


California Steel Products Division, Richmon 
Adsco Division, Buffalo, N.Y. 


Heat Transfer Equ 


FIRST ALL-WELDED 
FEEDWATER HEATERS 


> A few years ago, an all-welded feedwater heater for 3600 psi and 790F would 
have been called a fantastic dream. 

Yet six all-welded feedwater heaters in this pressure-temperature range are 
now proving their worth in the Linden, N. J., Generating Station of the Public 
Service Electric and Gas Company. Designed and manufactured by the Yuba 
Heat Transfer Division, formerly the Heat Exchanger Division of The Lummus 
Co., these heaters represent one of the many “firsts” contributed by this organ- 
ization to the progress of the power industry. 

In the heater shown above, two 50-inch-diameter cylinder sections of 
1%-inch carbon steel were welded together. The open ends of the U-bends 
are welded, not roller-expanded, into the tube sheet (see upper small photo). 
Heads are sealed by a steel torus ring welded to channel cover and channel (see 
lower small photo). 

The all-welded design minimizes the leakage which occurs in the conven- 
tional bolted and gasketed construction under high temperatures and pressures. 
Results are reduced maintenance and downtime. 

This all-welded construction has been so successful it is certain to be speci- 
fied for practically all future installations. Yuba engineers would be pleased to 


work with you. Call on them. 


HEAT TRANSFER 
HONESDALE, PENNSYLVANIA 


VYVUBA DIVISION 


NEW YORK SALES OFFICE: 530 FIFTH AVENUE 


REPRESENTATIVES IN PRINC 


STEAM SURFACE CONDENSERS 
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noes run SEO IZOO 


MODEL MP-3000 SHOWN 


For boiler pressures to 3000 psig 
For both new and old boilers 


DIAMOND 
MULTI-PORT 
GAUGES 


In use and on order 


for over 00 


Central Station 
Generating Plants 


STEAM SHOWS RED 


Because the Diamond Multi-Port solves the 
problems inherent in water level gauges on 
boilers operating at high temperatures and 
pressures, it has had rapid and wide accept- 
ance. In addition to the 1400 for central 
station generating plants, more than 150 
have been sold to industrial power plants. 





raided 


en &: foie 3 


Advantages of the Multi-Port are many. 
In addition to those shown above, it has 
maximum thermal stability for rapid start- 
ing...‘‘Hi-Lite’’ illuminator for improved 
readability .. . welded construction for per- 
. end stems can be 
. startling 


manent tightness . . 
furnished instead. of flanges. . 
reductions in maintenance costs. 

Write for Bulletin! 174V (Model MP-3000) 
or Bulletin 2044V (Model MP-900) for more 
information. 











THIS MAN CAN ADD TO YOUR PROFIT PICTURE. This 
is 2 Dowell service engineer—on the job. His knowledge 
and abilities in chemical cleaning can help you to greater 
profits. Recently, an eastern corporation used Dowell Service 
for its boiler cleaning maintenance. Dowell's service engineer 
studied the problem, did the job. His use of chemical solvents 
in cleaning tubes and other metal surfaces was effective. 
On the basis of Dowell Service, this company wiil realize 


improved profits of $440,000. 


There are three ways you can clean your plant equipment 
Mechanically with your own crews—inefficient, time consum- 
ing and expensive in today’s industrial pace. Chemically with 
your own crews—again inefficient and unprofitable because 





of heavy payroll and the personnel’s lack of qualification. Or 
with Dowell Service, the modern chemical cleaning method. 


With Dowell Service you 
than fifteen years experience in chemical cleaning—plus 
special equipment, chemicals, research and trained per- 


receive the benefits of more 


sonnel. You pay one charge, get an efficient job, handled 
by knowledgeable people 

Every industry can profit from Dowell Service. Ask your 
maintenance and operating engineers if they have thoroughly 
investigated the profit possibilities of using Dowell Service. 
DOWELL INCORPORATED—A SERVICE SUBSIDIARY OF THE 
DOW CHEMICAL COMPANY. Headquarters and research cen- 
ter, Tulsa, Oklahoma; 165 offices and stations to serve you. 


Chemical cleaning service for industry 





